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1. Funtion TexaClass 


2. Limit 

3. Continuity, Differentiability and Differentiation 
4. Application of Derivatives 

5. Indefinite and Definite Integration 

6. Area under Curves 


7. Differential Equations 


1. Range of the function f(x) = log 2(2— log jg osin® x+1))is: 

(a) [0,1] (b) (—, 1] (c) [-L]] (d) (—c0, 0) 
2. The value of a and b for which | e*-4l _ q|= 2, has four distinct solutions, are : 

(a) ae(-3,0),b=0 (b) ae(2,0),b=0 (c) ae(3,~),beER (d) ae(2,0),b=a 
3. The range of the function : 


f(x) = tan} x+ ; sin7! x 


(a) (-1/2, /2) (b) [-n/2,n/2]-{0} (c) [-n/2,7/2] (d) (—3n/4, 37/4) 
4. Find the number of real ordered pair(s) (x, y) for which : 

16° Y 416%" =1 

(a) 0 (b) 1 (c) 2 (d) 3 


|x| 
5. The complete range of values of ‘a’ such that 6 = x? —ais satisfied for maximum number 


of values of x is : 
(a) (-»,-1) (b) (—s0, 0) (c) (-1,1) (d) (-1,%) 

6. For a real number x, let [x] denotes the greatest integer less than or equal to x. Let f:R + R be 
defined by f(x) = 2x +[x]+ sin xcosx. Then f is : 


(a) One-one but not onto (b) Onto but not one-one 
(c) Both one-one and onto (d) Neither one-one nor onto 
2 
7. The maximum value of sec”! PES) is: 
2(x? + 2) 

51 51 71 2n 
a) — — c) — d) — 
a= (b) ao A a (le. 
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8. Number of ordered pair (a,b) from the set A= {1, 2, 3, 4, 5} so that the function 


3 
f(xo= = + 3e + bx + 10 is an injective mapping Vx eR: 


(a) 13 (b) 14 (c) 15 (d) 16 
9. Let A be the greatest value of the function f(x) = log xLx], (where [-] denotes greatest integer 

function) and B be the least value of the function g(x) =| sin x|+]cosx|, then : 
(a) A>B (b) A<B (c) A=B (d) 2A+B=4 

10. Let A =[a, ©) denotes domain, then f :[a, 0) > B, f(x) = 2x? —3x? + 6will have an inverse for 
the smallest real value of a, if : 
(a) a=1,B=[5,0) (b) a=2,B=[10,0) (c) a=0B=[60) (d) a=-1B =[1, 00) 

11. Solution of the inequation {x} ({x} —1)({x} + 2) >0 
(where {-} denotes fractional part function) is : 


(a) x €(-2,1) (b) x eI (I denote set of integers) 
(c) x €[0,1) (d) x e[-2,0) 
12. Let f(x), g(x) be two real valued functions then the function h(x) = 2max{ f(x) — g(x), 0} is 
equal to : 
(a) f(x) -g(x) -[g(x) - f(x) | (b) f(x) + g(x) -[g(x) - f(x) | 
(c) f(x) -g(x) +/ g(x) - f(x) | (d) f(x) + g(x) +|g(x) - f(x) | 


13. Let R ={(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} be a relation on the set A ={1, 2, 3, 4}. The relation 
Ris: 


(a) a function (b) reflexive (c) notsymmetric (qd) transitive 
14. The true set of values of ‘K’ for which sin~! [ : eet may have a solution is : 
l+sin?x/) 6 
11 Ld 
a) j-,- b) [1,3 =,- d) [2,4 
@ [3.3] (b) [1,3] © [2.3] (d) [2, 4] 


15.A real valued function f(x) satisfies the functional equation 
f(x-y) = f(x) fly) - f(a- x) f(a + y) where ‘a’ is a given constant and f(0) =1, f(2a—<x) is 
equal to: . 
(a) -f(x) (b) f(x) (c) fla)+fla-x) (d) f(-x) 

16. Let g:R — R be given by g(x) = 3+ 4x if g"(x) = Ogogo...... og(x)n times. Then inverse of 
g"(x) is equal to: 


(a) (x+1-4")-4™ (b) (x-14+4")47 (c) (x+1+4")4™" (d) None of these 


2 
17. Let f:D — R be defined as: f(x) = a ee AC where D and R denote the domain of f and the 
x? 44x + 3a 


set of all real numbers respectively. If f is surjective mapping, then the complete range of ais : 
(a) O<a<l (b) 0<a<i (c) O<a<l (d) 0<a<l1 


18. If f :(—co, 2] —> (—, 4], where f(x) = x(4- x), then f-! (x) is given by : 
(a) 37 y¥4-x (b) 2+V¥4-x (c) -2+vV4-x (d) -2-v4-x 


19. If[S sin x] + [cos x] + 6 = 0, then range of f(x) = 3 cosx + sin x corresponding to solution set of 
the given equation is : (where [‘] denotes greatest integer function) 


me 4s ae 
(a) $21-D (b) [28+ | () [-2,-V3) (a) (-24+4 ences -1| 
oe ce 

20. If f :R > R, f(x) = ax + cosx is an invertible function, then complete set of values of a is : 
(a) (-2,-1]U[1,2)  (b) [-11] (c) (-«,-1 U[1,) (d) (-«,- 2] U[2, 0) 


21. The range of function f(x) =[1+ sin x] + [2+ sin | + E + sin]. +i..+ fn + sin— “Jy x € [0,7], 


n EN ([-] denotes greatest integer function) is : 


2 
n“+n—-2 n(n+1) n(n+1) 
(a) | 5 | (b) 5 
() [paen elens2 went (a) ee 
2 2 2 2 2 
x* +ax+1 : 
22. If f:R oR, f(x) a ee. then the complete set of values of ‘a’ such that f(x) is onto is: 
x“ +x41 
(a) (0, 00) (b) (-~,0) (c) (0,0) (d) not possible 


23. If f(x) and g(x) are two functions such that f(x) =[x]+[-x] and g(x) ={x}VxeR and 
h(x) = f(g(x)); then which of the following is incorrect ? 


((-] denotes greatest integer function and {-} denotes fractional part function) 


(a) f(x) and A(x) are identical functions (b) f(x) = g(x) has no solution 
(c) f(x) + h(x) > Ohas no solution (d) f(x) -—h(x) is a periodic function 
24. Number of elements in the range set of f(x) -|=| [2] vx €(0,90); (where [-] denotes 


greatest integer function) : 
(a) 5 . (b) 6 (c) 7 (d) Infinite 
25. The graph of function f(x) is shown below : 
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Then the graph of g(x) = Te koClasses.com 


I. - 
is : 
FUx)) 


4 


(b) 
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26. Which of the following function is homogeneous ? 


y x 
(a) f(x) =xsiny +ysinx (b) g(x) =xe* + ye 
(© AG) =—%, (d) o(x) == Ye 
x+y ysinx+y 
27. Let f(x) = x, , . . If the range of f(x) =R (set of real numbers) then number of 


integral value(s), which a may take : 


(a) 2 (b) 3 (c) 4 (d) 5 
28. The maximum integral value of x in the domain of f(x) = log) log, j3 Mog 4(x — 5)) is : 

(a) 5 (b) 7 (c) 8 (d) 9 

. 4 . 
29. Range of the function f(x) = lo estes is : 
8 f 82 Vx+2+V2-x 
1 

(a) (0,0) (b) 5. © 12) (d) i. 1 
30. Number of integers statisfying the equation | x? + 5x|+|x — x] =| 6x|is : 

(a) 3 (b) 5 (c) 7 (d) 9 


31. Which of the following is not an odd function ? 
(a) In os 


(x7 +.x+1)? 
{by saniedwG@)) - 
OWROMEL 2 EMS 
ay PR wkd Fx) 4 st) = f(x): s(2) Vx €R~—{O} and f(2) = 33 


32. Which of the following function is periodic with fundamental period x ? 


in : = Oe 

(a) f(x) =cosx +| chess ; where [.] denotes greatest integer function oa . 

2 D NG 

(eG ne isin a eS 

cos x + cos7x a OW 

(c) h(x) ={x} +|cosx|; where {-} denotes fractional part function +O © 

mod 

(d) (x) =|cosx|+ In (sin x) D ery © 

x-1 ; — oO = 

—— _; whenxisodd a a 

33. Let f:N —> Z and f(x) = = , then : Ss ©) r- 

5 ; whenxiseven _ 
(a) f(x) is bijective (b) f(x) is injective but not surjective 

9 f (x)i is not injective but surjective (d) f(x) is neither injective nor surjective 


Das +1 2! -xX 


2s an GL eLotbe the inverse of f(x) = aa then g(x) be: 
+ 


oa 2+x 2+x 2+x oe 
(a) “Noga 2 3 (b) Higa 5**) (c) mele =) (d) log ( 5 


"| 


35. Which of the eae is the aaa of the curve ,|| y| = xis ? 


eee 


36. Range of f(x) = log),)(9- x”); where [] denotes G.LE is : 


(a) {1, 2} (b) (-«, 2) (c) (-«, log 2 5] (d) [log 2 5, 3] 


37. Ife* +ef™ =e then for f(x): 


(a) Domain is (-0,1) (b) Range is (—c, 1} (c) Domain is (—00, 0] (d) Range is (—2, 0] 


38. If high voltage current is applied on the field given by the graph y +| y|—x —|x|= 0. On which of 


the following curve a person can move so that he remains safe ? 


(a) y=x? (b) y =sgn(-e”) (c) y =logy/3 x (d) y=m+|x|;m>3 
39. If| f(x) + 6-x7] =| f(x) | +|4—x?|+ 2, then f(x) is necessarily non-negaive for : 

(a) x €[-2,2] (b) x €(-0, —2) U(2, 0) 

(c) x e[-V6, V6] (d) x €[-5,-2] V[2, 5] 


40. Let f(x) = cos(px) + sin x be periodic, then p must be : 


(a) Positive real number (b) Negative real number 
(c) Rational (d) Prime 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


The domain of f(x) is (0, 1), therefore, the domain of y =f(e~)+ fdn|x|) is : 
(@) ie i ) (-2,-) (0) [= 1) (@) (4-1) Ue) 


Let A = = (1, 2, 3, 4} and f:A > A satisfy f(1) = 2, f(2) = 3, f(3) = 4, f(4) =1. 
Supbésag : :A —> A Satisfies g(1) = 3and fog = gof, then g = 

(a): {Q1, 3), (2, 1), (3, 2), (4, 4} (b) {(1, 3), (2, 4), (3, D, (4, 2)} 
(c) “€C1, 3), (2, 2), (3, 4), (4, 3)} (d) {(1, 3), (2, 4), (3, 2), (4, 1} 


The number ‘a solutions of the equation [y +[y]] = 2cos<x is : 


(where y =— “(sin x + [sin x + [sin x]]] and [-] = greatest integer function) 


(a) 0 (b) 1 (c) 2 (d) Infinite 
i 1 
(2%) sees MathsBySuhag.co: 
The function, f(x) = (x2" sgn x21] 2 1 noe néNis: 903903 777°¢ 
i men TekoClasses.con 
(a) Odd function ; (b) Even function 
(c) Neither odd nor even function (d) Constant function 
n-l 
Let f(1) =1, and f(n) = 2)" f(r). Then s f(r) is equal to: 
r=l r=l 
a m-1 
gas! (b) 3” () 3 (a) 2 — 
Let f(x) = , then fofofo...... of (x) is: 
1+x? ntimes 


x (b) x 


n 
x 
in tin eles) ox 
[Sr] {Sa} oe ea 
r=1 r=] 


(a) 


Let f:R + R, f(x) = 2x +|cosx|, then f is : 

(a) One-one and into (b) One-one and onto 
(c) Many-one and oe (d) Many-one and onto 
Let f:R +R, f(x) =x? + x? + 3x + sin x, then f is: 

(a) One-one and into (b) One-one and onto 
(c) Many-one and into (d) Many-one and onto 


f(x) = {x} +{x4+ 1 + {x4 2} 4.00... +{x +99}, then [f(/2)], (where {} denotes fractional 
part function and [-] denotes the greatest integer function) is equal to : 


(a) 5050 (b) 4950 (c) 41 (d) 14 


50. If| cot x + cosec x|=| cot x|+|cosec x|; x €[0, 27], then complete set of values of x is : 


(a) [0,7] (b) (0, 4 


o (03h) o (Seal 
51. The function f(x) = Ohas eight distinct real solution and f also satisfy f (4+ x) = f(4— x). The 
“ sum of all the eight solution of f(x) = Ois : 
: (a) 12 (b) 32 (c) 16 (d) 15 
soe Let f(x) be a polynomial of degree 5 with leading coefficient my such that f(1) = 5, f(2) = 4, 
— f(3) = 3, f(4) = 2, f(5) =1. Then f(6) is equal to : 
“2 (a) 0 (b) 24 (c) 120 (d) 720 
53. Let f:A > B be a function such that f(x) = vx —-2+~4--x, is invertible, then which of the 
following is not possible ? 


(a) A=[3,4] (b) A =[2,3] (c) A=(2,2V3] — (d) (2, 2V2] 
54. The number of positive integral values of x satisfying =|- Fab is 


(where [-] denotes greatest integer function) 


(a) 21 (b) 22 (c) 23 (d) 24 
55. The domain of function f(x) = log fe (2x? + x—1), where [-] denotes the greatest integer 
2 
function is : 
3 1 1 
(a) 3. 2| (b) (2,0) (c) : 2|- {3 (d) . 1 U (1, ©) 
2 2 2 
56. The solution set of the equation [x]? +[x+1]-3=0, where [] represents greatest integer 
function is : 
(a) [-1,0) Uf, 2) (b) [-2,-1) VL, 2) (c) [1,2) (d) [-3,- 2) U[2, 3) 
57. Which among the following relations is a function ? 
(a) x*+y? =r? (b) eer (c) y* =4ax (d) x? = 4ay 
a 


(where a, b, r are constants) 
58. A funciton f:R —> R is defined as f(x) = 3x? +1. Then f—/ (x) is: 


(a) = (b) 5ik- 1 
= : x-1 
(c) f-? does not exist (d) ‘rae MathsBySuhag.com 
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10. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


7 “a” Mariy-one and onto 
ro’ © ) fe to ene and onto 


If f(x) = aes : : . then f(f(x)) is given by : 


(@) FFD) =4EtX > X20 OR ie) ie ae 


x <0 x<0 
(i feaiia|* e220 @ FFOD={AT% 2 F20 
3x? + 3x- 4 


The function f:R — R defined as f(x) = 
3+ 3x -4x? 

(a) One to one but not onto (b) Onto but not one to one 

(c) Both one to one and onto (d) Neither one to one nor onto 

The number of solutions of the equation e~ — log] x|= Ois : 

(a) 0 (b) 1 (c) 2 (d) 3 

If complete solution set of e* < 4-xis[a, B], then [a] + [B] is equal to : 


(where [-] denotes greatest integer function) 


(a) 0 (b) 2 (c) 1 (d) 4 
Range of f(x) = ./sin (log, (cos(sin x))) is : 
(a) [0, 1) (b) {0, 1} (c) {0} (d) [1, 7] 


If domain of y = f(x) is x €[-3, 2], then domain of y =fC(bd)): 
(where [-] denotes greatest integer function) 
(a) [-3, 2] (b) [-2, 3) (c) [-3, 3] (d) [-2, 3] 
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joss 


Range of the function f(x) = cot! {-x} + sin! {x} +cos7! {x}, where {-} denotes fractional 


part function : 


30 3r 3n 3m 
(a) (#,x] (b) =, _(c) =] (d) (=| 
Let f:R—- -{3hor f(x )= te 


fooos (x) + fagos (x) = 

2 2 2: 
2x“ +5 (b) x45 (c) 2x“ -—5 
2x ~3 2x -3 2x -3 2x —-3 


(l+x+x*)Q+x 
3 


4 
Range of the function, f(x) = ) for x > Ois: 


(a) [0, 0) (b) [2, 00) (c) [4,0) (d) [6, 00) 
The function f :(—co, 3] > (0, e” ] defined by f(x) = ex ~3x?-9x42 is 

(b) Many-one and into 

(d) One to one and into 


wy 


ee 


: Let f (x) = f(x), fF.) = f(f,-1(x)) for n > 2,n EN, then 


Function ~ 


69. If f(x) = ni ; 


viathSByounc., -- 


ws 


V4—x? 


—X 


| ;x eR, then range of f(x) is given by : 


(a) [-1, 1] (b) [0, 1] (c) (-1,1) (d) None of these 


70. Set of values of ‘a’ for which the function f:R — R, given by f(x) = x? + (a+ 2) x? + 3ax +10 


73. 


74. 


75. 


76. 


a is one-one is given by : 


. (-0, 1} U[4,0) (b) [1,4] (c) [1,«) (d) [-<, 4] 


7 if the range of the function f(x) = tan~!(3x? + bx +c) is fo 4 ; (domain is R), then: 


(a) b* =3c (b) b* =4c (c) b* =12c (d) b2 = 


. Let f(x) = sin! x-—cos~! x, then the set of values of k for which of | f(x) |=k has exactly two 


distinct solutions is : 


Tt T nm 30 31 
0,~ b) 0,2 UL dy |n 2% 
@ [ 4  [ 4 E ; @ [nF 
Let f:R — Ris defined by f(x) = (x+D° 5 xSli¢ f(x) is invertible, then the 
Inx + (b? —3b+10) ; x> >1 
set of all values of ‘b’ is : 
(a) {1,2} (b) 6 (c) {2,5} (d) None of these 
Let i is continuous function with range [-1, 1] and f(x) is defined V xeR. If 
FO) _ el FO) | 
g(x) = “Fe ~ T then range of g(x) is : 
2 
(a) [0,1] (b) [0 eel 
e~“-1 
2 ”) 
(©) joi (ay) = 6 
e* +1 e*+1 
Consider all functions f : {1, 2, 3, 4} — {1, 2, 3, 4} which are one-one, onto and satisfy the 


following property : 

if f(k) is odd then f(k + 1) is even, k =1, 2, 3. 

The number of such functions is : 

(a) 4 (b) 8 (c) 12 (d) 16 


Consider the function f : R -{1} — R —{2} given by f(x) = =. Then : 
Sw — 
(a) f is one-one but not onto (b) f is onto but not one-one 
(c) f is neither one-one nor onto (d) f is both one-one and onto 
MathsBySunag.com 
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77. If range of function f(x) whose domain is set of all real numbers is [~2, 4], then range of 
function g(x) = ; f(2x+1) is equal to: 


TelnClassesce™ 


(a) [-2, 4] (b) [-1, 2] (c) [-3, 9] 22 & o& 
x(x* +1) (x +1) 4+ x4 42 o 
78. Let f: RR and f(x) = ~~~ then f(x) is : O- 
x*+x4+1 2 
(a) One-one, into (b) Many-one, onto fo ~ 
(c) One-one, onto (d) Many one, into aA ne 
79. Let f(x) be defined as : a oO) 
| x| O<x<l Q wa 
f(x) =4|x-1|+|x-2| 1s<x<2 SO 
|x-3] 2<x<3 So 
= 
The range of function g(x) = sin(7(f(x)) is : 
(a) [0,1] (b) [-1,0] (co) |-2, 4 (@) 1,1) 


80. If [x]? -7[x]+10<0 and 4y]* -16@y]+7 <0, then [x + y] cannot be ([-] denotes greatest 
integer function) : 


(a) 7 (b) 8 (c) 9 (d) both (b) and (c) 
81. Let f:R —> R be a function defined by f(x) = ice then 
| ex +e* 
(a) f(x) is many one, onto function (b) f(x) is many one, into function 
(c) f(x) is decreasing function Vx eR (d) f(x) is bijective function 
82. The function f(x) satisfy the equation f(1 — x) + 2f(x) = 3x V x ER, then f(0) = 
(a) -2 (b) -1 (c) 0 (d) 1 


83. Let f:[0,5]— [0,5] be an invertible function defined by f(x) = ax? + bx + c, where a,b,c € R, 
abc # 0, then one of the root of the equation cx? + bx +a = Ois: 


(a) a (b) b (c) c (d) a+b+c 
84. Let f(x) = x? +A%x +p cosx, A being an integer and 1 is a real number. The number of ordered 


pairs (A, 1) for which the equation f(x) = Oand f(f(x)) = Ohave the same (non empty) set of 
real roots is : 


(a) 2 (b) 3 (c) 4 (d) 6 
85. Consider all function f:{1, 2, 3,4} — {1,2,3,4} which are one-one, onto and satisfy the 
following property : 
if f(k) is odd then f(k + 1) is even, k =1, 2,3. 
The number of such function is : 
(a) 4 (b) 8 (c) 12 (d) 16 


t 
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86. Which of the following is closest to the graph of y = tan(sin x), x > 0? 
y 


(a) 1 


87. Consider the function f :R —{1} > R —{2} given by f(x) = = Then 
x oo 


(a) f is one-one but not onto (b) f is onto but not one-one 
(c) f is neither one-one nor onto (d) f is both one-one and onto 
88. If range of function f(x) whose domain is set of all real numbers is [-2, 4], then range of 


function g(x) = ; f(2x +1) is equal to: 


(a) [-2, 4] (b) [-1, 2] (c) [-3, 9] (d) [-2, 2] 
4 4 
x(x ah eae £2 see fx is: 
x“+x4+1 
(a) One-one, into (b) Many one, onto (c) One-one, onto (d) Many one, into 


90. Let f(x) be defined as 


89. Let f:R > Rand f(x) = 


x O<x<l 
f(x) =4|x-1]+]x-2]| 1<x<2 
|x -3| 2<x<3 


The range of function g(x) = sin(7(f(x)) is : 


91. The number of integral values of x in the domain of function f defined as 


f(x) = Jin| In] x|| +47 x|-| x|7-10 is : 


(a) 5 (b) 6 (c) 7 (d) 8 


92. 


93. 


94. 


95. 


96. 


97. 


98. 


Mod. GRNUG (dei 


evvy €0e €0e 


The complete set of values of x in the domain of function f(x) = ./log,407.5 ([x]? - 5[x] +7) 


(where i denote greatest integer function and {-} denote fraction part function) is : 


(c) ca o}u i 1}UG, 00) (d) (5. 0}u [Z1)vae 


The number of integral ordered pair (x, y) that satisfy the system of equation| x + y — 4|= 5and 
|x -3]+|y -1|=5is/are : 
(a) 2 (b) 4 (c) 6 (d) 12 
x7 4+ax+1 : 
Let f:R — R, where f(x) = a” EPA, Then the complete set of values of ‘a’ such that f(x) is 
x“ +xX4+1 
onto is : 
(a) (-0, 0) (b) (—o0, 0) (c) (0,0) (d) Empty set 


If A = {1, 2,3, 4} and f: A — A, then total number of invertible function ‘ f’ such that f(2) # 2, 
F(4) # 4, f() =1is equal to: 
(a) 1 (b) 2 (c) 3 (d) 4 


The domain of definition of f(x) = log (226) (2x? —7x+ 9) is: 


(a) R (b) R-{0} (c) R-{0,1} (d) R-{l} 


IfA = {1, 2,3, 4},B ={1, 2,3, 4,5, 6} and f: A —> Bis an injective mapping satisfying f(i) # i, then 
number of such mappings are : 

(a) 182 (b) 181 (c) 183 (d) none of these 

Let f(x) = x? -2x - 3;x 2 land g(x) =1+ Vx +4; x = —4then the number of real solutions of 
equation f(x) = g(x) is/are 


(a) 0 | (b) 1 (c) 2 (d) 4 


7,| (a) 
(c) 
| (a) 
7.| (b) 
87. (a) 
-67.| (4) 
77s| (b) 
(a) 


MathsBySuhag.com 
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Ton 
18. (a) 
28.) (c) | : 
—38./ (d) e 
48./)) 
| 58. (c) 
68. (a) | 
)-78.|(@) 
88.) (b) | 


|) | 98.) 0) | 


(d) 
(b) 
(a) 


»| (c) 
59. 


(a) 
(a) 
(d) 


.| @) 


(c) 


«| (c) 
»| (c) 
«| (c) 


(b) 
(b) 


1?) 


(d) 


2x O<x<2 


‘1. f(x) is an even periodic function with period 10. In [0, 5], f(x) = 3x2 -8 2<x<4.Then: 


10x 4<x<5 
py fC13)- fA) _17 


f(13)+ f(-11) 21 
(c) f(5) is not defined (d) Range of f(x) is [0, 50] 


(a) f(-4) = 40 ( 


ep) 
2. Let f(x) =||x? —4x + 3|-2|. Which of the following is/are correct ? 5 ~ 
(a) f(x) =m has exactly two real solutions of different sign V m > 2 a a 
(b) f(x) = mhas exactly two real solutions V m e€ (2, 0) U {0} = ” 
(c) f(x) =mhas no solutions V m <0 cid ren) 
(d) f(x) =m has four distinct real solution V m € (0,1) mo 
_tan2 20 
B. Let f(x) = cos” —— ES 
+ tan“ (x 
. ; =s° 
Which of the following statement(s) is/are correct about f(x) ? 
(a) Domain is R (b) Range is [0, x] 
(c) f(x) is even (d) f(x) is derivable in (7x, 27) 
4. |log,|x||=|k -—1|-3 has four distinct roots then k satisfies : (where | x|< e?, x # 0) 
(a) (-4,-2) (b) (4,6) (c) (ee) (d) (e7,e*) 


5. Which of the following functions are defined for all x < R ? 
(Where [-] = denotes greatest integer function) 


(a) f(x) =sin[x] + cos[x] (b) f(x) =sec™!(1 + sin? x) 

(c) f(x) =? + COS xX + cos 2x (d) f(x) =tandn(i +|x|)) 

= x* O<x<2 
6. Let f(x) =42x-3 2<x <3, then the true equations : 

x+2 x23 
3\\)_ (3 SB) coer o 
© AA) -“(2) w 14 4(0(5))}=1(5) 
(c) fCFCF(2))) = FQ) (d) f(fCE..... f(4))...) = 2012 
1004 times 

7. Let f |. =) ——> [0, 4] be a function defined as f(x) = 3 sin x —cosx + 2, then: 


@ f*M=S  @) fA@=n Ofa== @re=2 


TekoClasses.com 


. : | 8.'Let” f(x) be invertible function and let f -1(x) be its inverse. Let equation f(f 1(x)) =f h(x) 


\ Rastvco teat roots o and B (with in domain of f(x)), then : 


~ {a} fC) = x also have same two real roots Maths BySuhag.com 
(b) f-'(x) = x also have same two real roots 90390377 79 
TekoClasses.com 


10. 


11. 


12. 


13. 


(c) f(x) = f7' (x) also have same two real roots 
(d) Area of triangle formed by (0, 0), (a, f(a)), and (, f(B)) is 1 unit 


| 2 
. The function f(x) = cos! x + cos? : + Boe) then : 
(a) Range of f(x) is Ee | (b) Range of f(x) is =.= | 
3 3 3° 3 
(c) f(x) is one-one for x € E 4 (d) f(x) is one-one for x € E 1 


Let f:R —R defined by f(x) = cos! (—{—x}), where {x} is fractional part function. Then 
which of the following is/are correct ? 
(a) fis many-one but not even function (b) Range of f contains two prime numbers 
(c) f is a periodic (d) Graph of f does not lie below x-axis 
Which option(s) is/are true ? 
(a) f:R>R, f= el —e-* is many-one into function 
(b) f:R OR, f(x) = 2x +|sin x| is one-one onto 
(c) f:R OR, f(x) = ie Eee is many-one onto 

x“ -8x+18 

2x7 -x45 


(d) f:R>R, f) =-> is many-one into 
7x° +2x+10 


If h(x) [in *| + {in £|, where [-] denotes greatest integer function, then which of the 
e x 


following are true ? 
(a) range of h(x) is {-1, 0} 
(b) If h(x) = 0, then x must be irrational 
(c) If h(x) =-1, then x can be rational as well as irrational 
(d) h(x) is periodic function 
3 

If f(x) =4 ~ ; x€Q then: 

fx) fae pas 
(a) f(x) is periodic (b) f(x) is many-one 
(c) f(x) is one-one (d) range of the function is R 


? 


14, 
‘GOFDBRAY and fat y= fOOf(a-y) + FO) Fa—V%y ER, 
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Let f(x) be a real valued continuous function such that 


ae TekoClasses.com 
2 WEARS Eile 
MOP 9835 Owais function (b) f(x) is a constant function 


15. 


16. 


17. 


18. 


19. 


cos x 


©) fod=3 (d) f(x) = 


2x O<x<2 


f(x)is an even periodic function with period 10. In [0, 5], f(x) =43x?-8 2<x< 4.Then: 
10x 4<x<5 


f(13)+ f(-11) 21 
(c) f(5) is not defined (d) Range of f(x) is [0, 50] 


(a) f(-4) = 40 


=X 
.  e 
For the equation 
l+x 


= dwhich of the following statement(s) is/are correct ? 


(a) when A € (0,0) equation has 2 real and distinct roots 

(b) when A « (-o, -e?) equation has 2 real and distinct roots 

(c) when A € (0,0) equation has 1 real root 

(d) when A « (-e, 0) equation has no real root 

For x € R", if x,[x], {x} are in harmonic progression then the value of x can not be equal to : 
(where [-] denotes greatest integer function, {-} denotes fractional part function) 


(a) = tan= (b) =e cot = (c) ee tan (d) ats cot 3 


J2. 8 /2. 8 v2 (12 V2 
The equation || x -1|+a]=4, a € R, has: 
(a) 3 distinct real roots for unique value of a. (b) 4 distinct real roots for a € (—o, — 4) 
(c) 2 distinct real roots for lal<4 (d) no real roots fora > 4 
Let f,,(x) = (sin x)” + (cos x)" xe R, then : 


(a) f2(x) >1 for all x ¢( 240 (4k + Dz), kel 

(b) f.(x) =1 for x =2kn, kel 

(c) fo(x) > f3(x) for all x € 2x, (4k +1) 5 kel 
(d) f(x) > f5(x) for all x «(2k (4k 4+ Dz) kel 


(Where I denotes set of integers) 


2 
20. If the domain of f(x) = E: cos! c 3 (=) where, x > Ois[a, b] and the range of f(x) is{c, d], 
T 


then : MathsBySuhag.com 


(a) a,bare the roots of the equation x* — 3x? —-x+3=0 9039037779 
(b) a,bare the roots of the equation x4 —-x3 4x7 -2x+1=0 TekoClasses.com 
(c) a? +d? =1 | 


(d) a2 +b24+c% +d? =11 


are 


21. The number of real values of x satisfying the equation ; [st +| 5 5 


tr8 | 


greater than or equal to {[] denotes greatest integer function): 
(a) 7 (b) 8 (c) 9 (d) 10 


22. Let f(x) = sin'(*) + cos*{ *), If f"(x) denotes n‘ derivative of f evaluated at x. Then which 


of the following hold ? 
2014 3 2015 3 2010/ 7% f2011 ™ 3 
=-— b = —~l= —_/=— 
@ f ” 8 of © 8 oe (4) 2 (5) 8 


23. Which of the following is(are) incorrect ? 
(a) If f(x) =sin x and g(x) = In x then range of g( f(x)) is [-1, 1] 
(b) Ifx?+ax+9>xVxeRthen-5<a<7 
1 
(c) If f(x) = (2011 — x20!) 2012 then f(f(2)) =5 


2 
(d) The function f:R — R defined as f(x) = pets elias is not surjective. 


x? -8x+18 
24. If [x] denotes the integral part of x for real x, and 


1 1 1 1 1 1 3 1 199 
s-[2]+[2+25]+[2+d5|+ [E+ 2001 ue | 5 229 [een 
4} L4 200} L4 100 4 200 4 200 


(a) Sis a composite number (b) Exponent of S in |100is 12 
(c) Number of factors of S is 10 (d) = C, is max when r =51 


0) ie (a,b,c) | | 
11.| (ab, | 12. (0 
(b,¢,4) | 17.) (c,d) | 18] (abo) 


| (acd) | 28.| a,b) | 24.) (a,b) 


.| (a, b, c, d) 


(a, b, c) 
(a, b, c) 


0 2 Advanced Problems in Mathematics for JEE 


1. For x € (1, 5) the f(x) is not defined at how many points : 
(a) 5 (b) 4 (c) 3 (d) 2 


2. If A={x:x e domain of f(x)} and B ={x: x edomain of g(x)} then V x e(1, 5), A-Bwill 
be: 


(a) (2, 3) (b) (1, 3) (c) (1, 2) (d) None of these 
3. Domain of h(x) is: 
(a) [2, o) (b) [1, 0) (c) [2, 0)- {I} (d) R* -{I} 


I denotes integers. 


2 — for einen Nos. 4 to oe 


I eaten a 


ie t dt — -#) where @ is in n radia 


4. Complete set of values of 8 which are well behaved as well as intelligent is : 


5 2 6 = 
oe dy 
(a) 2. 4 (b) 2. 4 (c) 2.4 @ [2,3 


5. Complete set of values of @ which are intelligent is : 


T 16 1 
(a) B 4 (b) fo 4 (c) iz. 4 (d) 2, 4 


6. Complete set of values of 6 which are well behaved, intelligent and handsome is : 


é 2 a8 oe 
@(ot] w [83] ost} wz 


10. 


11. 


12. 


13. 


14. 


~ Paragraph for Question hi | 1s. 


— x-3l, 1<.x <5 and for rest of the values 
Sx) =a f(x) Vx ER. 


. The maximum value of f(x) in (54, 5°] fora =2is: 


(a) 16 (b) 32 (c) 64 (d) 8 


. The value of f(2007), taking a =5, is : 


(a) 1118 (b) 2007 (c) 1250 (d) 132 


Paragraph for Question Nos. 9 to 10. 
Ane even. n periodic function f :R — R with period 4 is such that — 


max. (|x|, x7) : DEeer 
hee | x Sx 52: 


. The value of {f(5.12)} (where {+} denotes fractional part function), is : 


(a) {f(3.26)} (b) {f(7.88)} (c) {f(2.12)} (d) {f(5.88)} 
The number of solutions of f(x) =| 3sin x| for xe (—6, 6) are : 
(a) 5 6) 3 see. eo OZ _ @ 9 
as VAL & lke drapes . 
ParagraphfeoQueski on Nos. n to 12 
let f(s) = = ea <a 
Range of f(x): 
(a) R-{3} (b) [—» 4 U(2, 0) (Cc) (-2 4 U(2, 0) (d) R 
Range of the values of ‘k’ for which f(x) = k has exactly two distinct solutions : 


(a) (-2 | (b) (-2, 0 (©) (0, 2] (d) (-«, -2) 


Paragraph for Question Nos. 13 to 14 


ie) be .a continuous function. (define for all a “oily ane 
eee 5f7(x) + 10f (x) - 1220, f? (x) - Af (x). +32 0.and roo Sf) +6: <0 


If distinct positive number b,, b2 and bg are in G.P then f(1) + Inb,, f(2) + Inbg, f(3) + Inbs 
are in: 


(a) A.P (b) GP (c) H.R (d) A.G.P 
The equation of tangent that can be drawn from (2, 0) on the curve y = x7 f(sin x) is: 


(a) y =24(x+ 2) (b) y=12(x+2) (©) y=24(x-2) (dy =120x-2) 


»blems in Mathematics for JEE 


15. ; ai (x) is equal to 
(a) 2+ /4-log,x (b) 2+ /4+log,x (c) 4+ 2+ log, x (d) 4-—J2+log,x 
16. The set ‘A’ equals to 


(a) [5, 2] (b) [-2, 5] (c) [-5, 2] (d) [-5,- 2] 


MathsBySuhag.con 
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1. If x,y,z €R satisfies the system of equations sac =12.7, [x]+{y}+z2=4.1 and 


{x} +y +[2] =2 oe ¢ 
(where {} and [] denotes the fractional, and a intial parts respectively), then match the 
following : 


dag {yt} = ) 
[z]+[x] = 
xt+{z}= 
z+[yl—{x} = 


2. Consider ax* + (7a- 2b) x? + (12a —14b -c) x? —(24b + 7c)x+1-12c =0, has no real roots 
log ¢n+e) (ax* +(7a—2b)x? + (12a -14b -c) x? —(24b + 7c) x + 1-12c) 


Va J-sgn(1 +ac+b?) 


fo(x) =-2 + 2log 2 cos( tan (sin (n(cos(m(x + Z| . Then match the following : 


and fi (x) = 


t3-a 
[-4,—2] 
(-20, 00) 


o ie 4 UL-3, 5) 


3. Given the graph of y = f(x) 
MathsBySuhag.com 
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?—x|2x?+x, then compléte set 


[x+y|> x-y, where 

| complete set of values of y is 
lo; x 2 log. (x*), then con 
Be ce 


a : 


ee 
2 

ee 

ee: 


C+P; D->S 


A+>P,Q,S,T; B>Q,R; C>+P,Q,S8; D->P,S 903903 7779 


|A>Q; B>P; C+S; D>R TekoClasses.com 
A->R; B>P; CT; D-S 


B>R; C>R; DoS 


10. 


11. 


12. 


13. 


nced Problems in Mathematics for JEE 


. Let f(x) be a polynomial of degree 6 with leading coefficient 2009. Suppose further, that 


fQ) =1, fF(2) = 3, f(3) = 5, f(@ =7, f(5) = 9, f’(2) = 2, then the sum of all the digits of f(6) is 


. Let f(x) = x? -3x +1. Find the number of different real solution of the equation f(f(x)) = 0. 
lf f(x+y +) =C/fC) + Jfly))? Vx, y € Rand f(0) =1, then f(2) =...... 
. If the domain of f(x) = v12-3* -3?* + sin} (= a *)is [a,b], thena =...... 


. The number of elements in the range of the function : 


y= sin} ? + 4 +cos! x? — 4 where [-] denotes the greatest integer function is 


. The number of solutions of the equation f(x-—1)+ f(x+1)=sina, 0<a< . where 


, |xi>1° 


eae ae -|x], |x]<1,, 


. The number of integers in the range of function f(x) =[sin x] + [cos x] + [sin x + cos x] is 


(where [-] = denotes greatest integer function) 


. If P(x) is a polynomial of degree 4 such that P(—1) = P(1) = Sand P(—2) = P(0) = P(2) = 2, then 


find the maximum value of P(x). 
The number of integral value(s) of k for which the curve y = V-x? -2x and x+ y-k=0 


intersect at 2 distinct points is/are . | 
Let the solution set of the equation : iathsB y suha g.Con: 


im-l> Seager 


is [a, b). Find the product ab. 


(where [-] and {-} denote greatest integer and fractional part function respectively). 
1 


2011/4 =~ 2011 


FU Geese (f(x))......) ={-x} 
where f is applied 2013 times and {-} denotes fractional part function. 


For all real number x, let f(x) = Find the number of real roots of the equation 


Find the number of elements contained in the range of the function f(x) = = =| Vxe 
x 


(0, 30] (where 7 ae greatest integer function) 
Let fa). ri ay * and g(x,y) = ae 
‘ 


a 


such shat ffs) ~ xy)? = 5 and fsy)- sy) =F 


ol 


Find the number of pidened pairs 2 y)? 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


x+5 


Let f(x) = ane V x €R, then the smallest integral value of k for which f(x) <k V x €Ris 
x“ +1] 
In the above problem, f(x) is injective in the interval x € (—co,a], and 1 is the largest possible 


value of a, then [A] = 
(where [x] denote greatest integer < x) 


3 
The number of integral values of m for which f :R > R; f(x) = = +(m—-1)x2+(m+ 5)x+n 
is bijective is : 
The number of roots of equation : 


[x-Da-» ner | Dene e 


Joe —cosx) =0 
(x -— 2)(x - 4) (x + 2)(x + 4) 


1-x? -2x 


The number of solutions of the equation cos~! ; 
(x+1) 


| = n(1 —{x}), for x € [0,76] is equal 


to. (where {-} denote fraction part function) 
Let f(x) = x” —bx +c, bis an odd positive integer. Given that f(x) = Ohas two prime numbers 


as roots and b +c = 35. If the least value of f(x) V x eR is A, then | A 


is equal to 


(where [-] denotes greatest integer function) 


Let f(x) be continuous function such that f(Q) = 1 and f(x) —f (=) = = Vx ER, then f(42) = 


min{f(t):0<t <x} ; O<x<l 


3-x fo Pees Z on. 


If f(x) = 4x3 —x? -2x41 and s00={ 


1 3 5 
K=g|—/+g|—|+g| —|, then 2A = 
(3) (3) (5) 


4 


(where [-] denotes greatest integer function) 


Let f(x) = a where a, b,c, d are non zero. If f(7) =7, f(11) =11 and f(f(x)) =x for all x 
cx + 
except me The unique number which is not in the range of f is 
c 


Let A ={x|x? -4x+3<0,x eR} 

B={x|2'™ +p <0;x?-2(p+7)x+5 <0} 

If A c B, then the range of real number p €[a, b] where a, b are integers. 

Find the value of (b —a). MathsBySuhag.com 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
38. 


iMathsBySuhag.cor. 
SECIS. cam 9 


x4 — x? 


Let the maximum value of expression y = P for x >1 is P where p and q are 
. q 


x” +2x~ -1 
relatively prime natural numbers, then p + q = 


If f(x) is an even function, then the number of distinct real numbers x such that 
1 

Oe (= x+ ae 

The least integral value of m,m ¢€ R for which the range of function f(x) = x*™ contains the 


x“+1 
interval [0, 1] is : 


3 


Let x1, ,X3 satisfying the equation x —~x*+Bx+y=0 are in G.R where x,,x2,x3 are 


positive numbers. Then the maximum value of [f] + [y] + 4is where [-] denotes greatest integer 
function is : 

Let A = {1, 2, 3,4} and B = {0,1, 2 3, 4, 5}. If ‘m’ is the number of strictly increasing function f, 
f:A — Band nis the number of onto functions g, g:B — A. Then the last digit of n — mis. 


n ‘ 
If > [log > r] = 2010, where [] denotes greatest intege- function, then the sum of the digits of n 
r=1 
is : 


Let f(x) = aa where a, b,c, d are non-zero. If f(7) =7, f(11) =11land f(f(x)) = x for all x 
cx + 
except a The unique number which is not in the range of f is 
c 


It is pouring down rain, and the amount of rain hitting point (x,y) is given by 
f(x, y) =| x3 + 2x2y - 5xy? - 6y ? |. If Mr. ‘A’ starts at (0, 0); find number of possible value(s) 
for ‘m’such that y = mxis a line along which Mr. ‘ A’ could walk without any rain falling on him. 
Let P(x) be a cubic polynomical with leading co-efficient unity. Let the remainder when P(x) is 
divided by x* - 5x + 6 equals 2 times the remainder when P(x) is divided by x? -5x+ 4. If 
P(O) = 100, find the sum of the digits of P(5): 

Let f(x) = x? + 10x + 20. Find the number of real solution of the equation f(f(f(f(x)))) =0 


(in x) (in x?) +Inx? +3 


If range of f(x) = can be expressed as [¢.<| where a, b,c and d are 


In? x+Inx? +2 


prime numbers (not necessarily distinct) then find the value of oe ee 


Polynomial P(x) contains only terms of odd degree. When P(x) is divided by (x — 3), then 
remainder is 6. If P(x) is divided by (x? — 9) then remainder is g(x). Find the value of g(2). 
The equation 2x° — 3x* + p = Ohas three real roots. Then find the minimum value of p. 

1 


VIncos™! x 


Find the number of integers in the domain of f(x) = 


OOO 


MatnsBySuhag.com 
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cos(tan x) —cosx _ 


. li 

pa; x4 
1 

a — 

(a) é 


(b) 5 (©) - 


_ 5 
. The value of lim (sin x — tan n (1 = cos 2x)" + x equal to : 


nS ee 
x0 7 (tan™ 1 yy’ + (sin 1 6 +3sin” x 


(a) O (b) 1 (c) 2 

Let a= lim M6082%) |p = tim sin? 2 6 = tim Y*— 
x90 3x x0 x(1-e*) x31 Inx 

Then a, b,c satisfy : 

(a) a<b<c _(b) b<c<a (c) a<c<b 


. If f(x) = cot [= =e Jong g(x).= cos”! (=, — 
1-3x" J 7 1+x? 


(d) 


(d) 


w |e 


(d) b<a<c 


x2 
, then lim LO= FO | 0O<a<— ly 
xa g(x) - g(a) 2" 


3 3 -3 
(a) ———2. (b) — (c) ——>. (d) -— 
2(1+a*) 2 2(1+a*) 2 
4 
2 \sinx 
lim Q+x)* is 
x70 e 
(a) e* (b) e* (c) e° (d) e® 
. lim (2) -P (where [-] denotes greatest integer function), then p + q (where p, q are relative 
x70 X q 
prime) is: 


(a) 2 (b) 7 (c) 5 


(d) 6 


n 
x" + (=) 
7. f(x) = lim ae (n is an even integer), then which of the following is incorrect ? 


n>o nT 
x : + 
3 


(a) If f: z. ~ | = z, 2, then function is invertible 


(b) f(x) = f(-x) has infinite number of solutions Maths B y S uha g .cCOM 
(c) f(x) =| f(x) | has infinite number of solutions 9039 037779 
(d) f(x) is one-one function for all x eR TekoClasses.com 
8. lim sin (ncos(tan(sin x))) ” 
"ys0000ti 
(a) x (b) 3 (c) ; (d) none of these 
(e(x+3)In 27 )27 -9 - 
9. If f(x) = 3 27 Pa 
1—cos(x-3) ee 


(x - 3) tan(x - 3) 


If lim f(x) exist, then A = 
x23 


(a) ; (b) ; (c) ; (d) none of these 
a sin{ * -x) 
10." lim. —\3 _/ is equal to : 
x S28," 2cosx-1 
ae 2 1 1 
Se ay: b) — 3 d) — 
ta) G (b) ag (c) V3 oe 


: sin x ' . ; 
11. lim ———___—__——______, (where [] denotes greatest integer function) is : 


T 1/1 d F 
x5 cos F (3 sin x —sin 3%)| 


2 4 


(a) — (b) 1 (c) — (d) does not exist 
™ 1 
2 
12. Let f be a continuous function on R such that f (4) = (sine”) ew + - , then f(0) = 
4 n“+1 


(a) 1 (b) 0 () -1 @ < 


— ett {x} -1 ; . ; : : 
13. lim ————"— equals, where {+} is fractional part function and I is an integer, to : 
x17 {x}? 
(a) 5 (b) e-2 () I (d) does not exist 
i 
14. lim (e!!* —7x)3* is equal to : 
xo 
eee ie . 3 3 11 
EAavco = we (bb) = c) ell d) e3 
as me. dE (b) ii (c) e (d) 
eo me aoe, fs ‘ sar 
2 . . 
15. The wraliie of lim a 2x)" >» "G (2 = =] is: 
r=0 
(a) e” (b) e” (c) e3” (d) e~3" 
16. For a certain value of ‘c’, lim [(x° +7x* +2)° -x] is finite and non-zero. Then the value of 
xo 
limit is : 
7 2 
(a) ee (b) 1 (c) = (d) None of these 


(cos x —1)(cos x —e* ) 


17. The number of non-negative integral values of n for which lim : 
x—- x 
(a) 1 (b) 2 (c) 3 (d) 4 
1 S Oo) 
sin x \1-cosx , O- 
18. The value of lim ($2 : : D N 
(a) e¥/3 (b) e”3 (c) eWé (d) e'/6 — = 
19. If lim (Vx? —x+1-ax-b) =0, then for k > 2,(k EN) tim sec?" (k!nb) = Ll 
xX—> 00 
am 0) 
(a) a (b) -a (c) 2a (d) b 209 
20. If f is a positive function such that f(x +T) = f(x)(T > 0), Vx eR, then w = 
re f(x +T)+2f (x+ 27) +...... +nf(x+nT) |_ = 
noo | f(x+T)+4f (x+ 47) +...... +n7f(x+n7T) 
(a) 2 (b) ; (c) : (d) None of these 


21. Let f(x) = 3x! -7x® + 5x® - 21x? + 3x? -7 


265 im ats! 
h>0 (f(1—-h) — f(1)) sin 5h 


(a) 1 (b) 2 (c) 3 (d) -3 


=Ois: 


TebaClassescoyr 


ot 
Was aS 


be Aah 
Saree 


ar 


Hat 


22. lim Ee =2e2) = 


x0 x7(x+1) 
Fa) 0 b) -5 (©) -1 (d) -2 
28. Eet f(x) be a continuous and aiaiih: function satisfying f(x + y) = f(D fGy)Vx%y ERif 
Fe) can be expressed as f(x) = 1+ xP(x) + x*Q(x) where lim P(x) = aand lim 1 QCx) = b, then 
# (x) is equal to : 
{a) af(x) (b) b f(x) 
{c) (a+b) f(x) (d) (a+ 2b) f(x) | 
[1- tan — <\a- sin x) 3 Oe 
24. cae ai) eee ON 5 
75 (1+ tang <\(a- 2x)3 a ~ w 
ck o 
1 1 1 5 OU 
(a) not exist (b) = (cc) = a@d@- Yow 
8 16 32 So 
x-3) @ S e 
25. tim (==) is equal to: = 3 x 
(a) e (b) e7! () eS @ee SOF 
26. lim (cosx)°™ is: 
Saar 
(a) 1 (b) 0 ( + (a 2 
e e 


27. If lim {ln x} and lim, {In x} exists finitely but they are not equal (where {-} denotes fractional 


xc x ct 
part function), then : 


(a) ‘c’ can take only rational values 

(b) ‘c’ can take only irrational values 

(c) ‘c’ can take infinite values in which only one is irrational 
(d) ‘c’ can take infinite values in which only one is rational 


1 
: asin bx \x : 
28. lim c +—-—— |”, where a, b are non-zero constants is equal to : 
x70 cosx 
(a) e@ (b) ab 


(c) ew (d) eb/a 


1 


4 2 7 : 
29. The value of lim | (cos x) sin? x Se is: oO SE 
x0 In(1 + 3x + sin* x) + xe* on 8 
3 1 3 | 1 aw 
(a) vVe+= (b) +2 (c) Ve+2 (7) =+2 «¢ @ 
| 2 ve 2 ve ZO 
3 O a 
30. Let a= lim (* — : )sb-= tim 219%, ¢ tim BO 8102) ang noo 
x71l\Inx xInx x30 4x + x2 x20 Xx Moy © 
3 & ava 
d= | Sr ep ythen the matrix |/¢ Abe ren} Oo ® 
x—-1 3[sin(x + 1) -(x+1)] c = ON 
; cha): Idempotent (b) Involutary 
“2 fg) Non-singular (d) Nilpotent 
- = os (sin x - (2 sin x — inf $** us *)) 
B1,,The integral value of nso that lim f(x) where f(x) = —————*——___*"—_—--“ is a finite 
y oe e x0 < 
z= - hon-zero number, is : : 


2) ra). 2 (b) 4 (c) 6 (d) 8 


ae oe, ok max] x, — 
Pty ts? x 
32. Consider the function f(x) = 1\’ if x# ° , then lim {f(x)}+ lim {f(x)} + 
min —_— x07 x17 
x 


x; 
1 , if x=0 
lim [f(x)] = 
x77 
(where {-} denotes fraction part function and [-] denotes greatest integer function) 
(a) O (b) 1 (c) 2 (d) 3 


cos! (2xv1 -~x?) a, hes cos? (2xv1 ~x7) 2 


i) (ea) “a 


33. 


(a) J2 (b) 2/2 42 (d) 0 
34. lim > [nz ~cos— — sn : }- cor | = 

N00 1 2k 2k 2(k + 2) 2(k+ 2) 

(a) 0 (b) 1 

(c) 2 | (d) 3 
35. lim [1+ [x]? *, where [] is greatest integer function, is equal to : 

x07 

(a) O (b) 1 


(c) e* (d) Does not exist 


(cos x)"/™ — (cos x)!/" 


36. If m and n are positive integers, then lim equals to : 
x0 x2 
eh ) 1-1 MathsBySuhag.com 
oe a 9039037779 
2 AN Se (d) None ofthese  TekoClasses.com 
wa al ae = : 
1B 7. THe value of ordered pair (a, b) such that lim mio Geos 2B sin x =1,is: 
fat} ~_ x0 x3 
o Ks 5 3 5 3 5 3 5 3 
PCa (2222 ee 23 a (3 -5) 
3e6(-8-3) (82) (83) (8-3 
3 os o . = x 
“38. What is the value of a + b, if lim Sint) inte: 8) ae ? 
an o x0 x sin(bx) 2 
(a) 1 (b) 2 (c) 3 (d) -5 
S49 3 92 es 
39. Let a = lim CS eee , then a is equal to : 
no n* 
(a) e (b) a (c) 2 (d) non existent 
3 4 2 
40. The value of lim Seno is equal to : 
x0 x 
1 1 1 1 
at tet aed d) — 
(a) 5 (b) (c) 4 (d) 2 
41. The value of ordered pair (a, b) such that lim x(1 + acosx)} —b sin x = 1183 
x0 x? 
See 5 3 See) 5: 
See ae b Pes ae aE te d me ae 
@ (-3.-3) — w (3.3) © (-2,3) @ (2,-3) 


42. Consider the sequence : 


Then the limit ofu, asn > ois: 
al 

(a) 1 (b) e (c) a (d) 2 

, at 2 

sin 2x + 2tan ~ 3x+3x tas 


43. The value of lim | (cosx)sin’x 4 ; 
x0 In(14+ 3x + sin“ x) + xe* 


(a) ve += (b) ae (c) Ve+2 (@) 7-42 


44.For neN , let f(x) = tan (1 + secx) (1+ sec 2x) (1+ sec 4x) 
Sauer yortulin oe x)  is-equal to : 
VAAN ba go (b) 2" (c) 2" 


I" eEgAPL| oe oT 
45. The value of lim apy nn is: 


ae 
(where [ .] denotes greatest integer function). 
(a) 0 (b) 1 (c) e 


46. If lim {(a —n)nx — tan x} sin nx 


then lim © 


beaeee (1+ sec 2" x), the 


(d) gn 


(ay 3 
e 


(d) 0 


x0 


2 
(d) 3 


(d) -2 


= 0,n # Othen ais equal to: 
x2 
(a) 0 (b) 142 () n 
n 
3n3 3ni+4 
47. The value of lim| 2! |4n*- ,neéN is equalto: 
no n"” 
1\3/4 
(a) (2) (b) e°/4 (c) e* 
48. The value of lim qe these b, c, d, e € RR -{0}) depends on the sign of : 
x—p00 +e 
(a) aonly (b) donly 
(c) aand donly (d) a, p and d only 
49. Let f(x) = lim tan7! an? 1 - cos) and g(x) = lim — In cos 2 
N—poo n n 
equals. 
8 7 5 
sin? x _l 
50. If f(x) be a cubic polynomial and lim ———— = — then f(1) can not be equal to : 
x0 f(x) 
(a) 0 (b) -5 (c) 3 
sinx ,-sinx _ 
51. lim 2e é equals to: 
x20 x? 42x 


(a) - (b) 3? () 2 


(d) e 


MathsBySuhag.con 
9039037772 
TekoClasses.com 


e728) _ pf) 


6 


52. If x1, X,X3,-+----)Xp_ are the roots of x" +ax+b= 


0, then the value of (x, - x2)(%q - x3) 


(x, —X4)...0-- (x, —X,) is equal to: 
(a) nx, +b (b) nxttia (c) nxt (d) nx 
 ¥14sin? x —-Y1-2tanx. 
53. lim ————_————__— is equal to: 
x0 sinx + tan’ x 
1 1 
= | 1 — d) -— 
(a) (b) (c) ; (d) - 
xcosx 2xsinx xtanx 
54.16 f(x)=| 1 é 1 |, find tim £22, 
1 2x 1 x0 x 
(a) O (b) 1 (c) -1 (d) Does not exist 
oe MathsBySuhag.com 


903903 7779 
TekoClasses.com 


2 
1. If lim (p tan gx? ~3cos? x + 4)/(3x ) =e3.ng éRthen: 
x0 


1 1 
(a) p=V2,q=—— (b) p=—=,q=W2 © p=1q=2 (d) p=2,q=4 
: Tt W2 V2 
2. lim af 25x7 +x 5x) is equal to : 
xX— 00 
2 —X 
(a) lim 2x —log, (1+ x) (b) lim 2 1+x 
x0 5x2 x0 x2 
sin ~ 
_ 2 = 
(c) lim 2 =c0sx") (d) lim ——> 
x0 5x4 x>0 X 
3. Let lim (2% +a* +e*)¥* =] 
x— 00 


which of the following statement(s) is(are) correct ? 
(a) ifL =a(a > 0), then the range of ais [e, 00) MathsBySuhag.con 
(b) if L = 2e(a > 0), ‘then (the range of ais {2e} 903 90 37779 
(c) if L = e(a > 0),thet Herapge of gis (0, ¢] TekoClasses.com 


(d) if L = 2a(a > 1) then the zange of ais (<, | 


4. Let tana-x+sina-y=a and a coseca-x+ cosa, - y = 1 be two variable straight lines, a 
being the parameter. Let P be the point of intersection of the lines. In the limiting position when 
a — 0, the point P lies on the line : 


(a) x=2 (b) x=-1 (c) y+1=0 (d) y =2 
5. Let f:R — [-1, 1] be defined as f(x) = cos(sin x), then which of the following is(are) correct ? 
(a) f is periodic with fundamental period 2x (b) Range of f =[cos1,1] 


(c) lim [ f (= - x] +f (= + x)| =2 (d) fis neither even nor odd function 
x= 
2 
6. Let f(x) =x+Vx? + 2x and g(x) =vVx? 4+ 2x —x, then: 
(a) lim g(x) =1 (b) lim f(x) =1 (c) lim f(x)=-1 (d) lim g(x) =-1 
x0 x70 x->-— 0 x> 0 
7. Which of the following limits does not exist ? 
(a) lim cosee"? ( . ) (b) lim sec™ (sin7! x) 
Xo xXx+7 x1 


1 cotx 
(c) lim x* (d) lim tan{ 2 + x)| 
x30 8 


x07 


8. If f(x) = lim x3 + [cos x(n? +1-vn*-3n+ 1)| where [y] denotes largest integer < y, 
noo ; : 


then identify the correct statement(s). 


(a) lim f(x) =0 (b) lim f(x) =— 
tS 
() fio = vere fo 4 7 (d) f(x) =0Vx fs =| 
2 ‘9 a 3 


1 
-1)" if x=—, n=1,2,3....... 
9. Let f:R >R; f(x) = (1) it x ao” n=1,2,3 


0 otherwise 
then identify the correct statement(s). 
(a) lim f(x) =0 (b) lim f(x) does not exist 
x0 x0 


(c) lim, f(x) f(x) =0 (d) lim f(x) f(2x) does not exist 


10. If lim f(x) = lim [f(x)] ([] denotes the greatest integer function) and f(x) is non-constant 
x-a xa 
continuous function, then : 


(a) lim f(x)is aninteger . (b) lim f(x) is non-integer 
x—-a xa 


(c) f(x) has local maximum at x =a (d) f(x) has local minimum at x =a 
11. Let f(x) = cos"? (1 -{x3) sin A -{x}) 


ey 2{ x} (1 —{x}) 
li 1 
(a) : - f(x) =— 


where {x} denotes the fractional part of x, then : 


~*€b) - es f(x) = V2 Jim f(x) 


SET EL 
(©) lim CO “a5 aeons pola): “in f(x) “35 
12. If lim {Sintsin x) —sin x) A SEI) a , then: 
x30 ax? + bx? +¢ 12 
(a) a=2 (b) a=-2 (c) c=0 (d) beR 
13. If f(x) = lim(n (x!/" —1)) for x > 0, then which of the following is/are true ? 
1 1 1 
-\l=0 é=9] Parente 
(a) s(=) (b) s(=) Fx) 
@ s(2)=-Fe0 @ fly) =f) +fO) 


MathsBySuhag.com 


9039037779 
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14. The value of lim cos” (x (n3 +n2+4 2n)) (where n e N): 
n—>0o 


1 1 1 1 
= . fas i (d) = 
(a) 2 | (b) 5 (c) Fi @) o 
15. If ape (-,0} such that (sino + sing) + 22% — 9 and (sina + sinB) SEO 3.54 and 
2 B sinB 
+ yan 
d= lim Lt sina)” wen: 
ne (2sinp)” 
(a) a=-7 (b) A=2 (c) a=-* (d) A4=1 


2 
16. Let =j|x-2|+a°-6a+9 , x<2 
a) 5 —2x ; x22 


If lim [f(x)] exists, the possible values a can take is/are (where [] represents the greatest 
x 


integer function) 


(a) 2 (b) 


mio 


7 
(c) 3 (d) 3 | 


iviathsBySuhag.con 


9039037779 
TekoClasses.com 


(a, c, d) 


(a, c, d) 
(c) 


(d) 11 


(c) 1 


(b) 4 


(b) 


0) 

~”a 

5) 

G 

Cay 

re) 

ro) 

Sc 

fe) 

za 

oo” 

Z 
on “oof 

c 

2 ¢ 
5 q 

in 
2 eo 
he 3 >) 
¥ 2 2 
2 5 
§ a 
w o 
3 r= 
a ke 
o g 
Bb of 
& 
rf) n 
5 
oS ot 
OC (9) 
= oS sS 
ee Nae 
”n ee 
on Az} 
cy oN. 
= 
a rad 
- a4 
|” 4g 
Pd ay 
< XS 
as = ae 

vVO_:_ 
fig Ai 
eo $ 


(d) None of these 


com 


MathsBySuhag 


9039037779 


TekoClasses 


com 


tent 


Non-exi 


(d) 


(c) e7” 


6. If the total area bounded by y = f(x) and x-axis in [1, 0) converges to a finite quantity, then the 
range of ais: 


(a) (-L0 (b) (-3-5) (c) (-3.) (a) (3 1) 


(where a, b are real 


7.a= BOE 

3 1 1 OM SG 

(a) 1 (b) = © = @M=- ON GF 

4 2 4 Sor 

8.a+b= Sm? 

3 1 Non 

= b) = 1 d) O = 

oe O) s (c) (d) Ba 
(7) 

I alo 

= OF 


(a) 38 (b) 16 (c) 72 (d) 24 


10. The value of a: 


1 1 3 
= ae a d) 2 
(@) 5 o) = © < (d) 
11. The value of L: 
(a) 2 (b) 1 (jis is 
2 2/2 2/3 


Let f(x) tim en 
. RIO S 


If lim (xynsing = =e + then +2— 
x0 


2. [] represents greatest integer function : 


Non 
existent . 


‘JAP; B2Q; CR; DS MathsByounag.com 
BA On Boh eos be __ 9039037779 
TekoClasses.com 


3. If a, Bare two distinct real roots of the equation ax 


5. If lim 


1 
2. If lim foo) = 8 lim ee a te ht =) and lim (1+ 2F(x))&) = . then A = 
x7 é 


3 


x0 sin“ x x0 2cosx—xe* +x° +x-2 


34x-1-a=O(a# ~—1, 0), none of which is 


3 2 _ 7 
equal to unity, then the value of lim sina ie is ar(kasB) Find the value of kl. 


x—>(1/a) (el ~1)(x -1) 0. 


x x x x x x x 
4. The value of lim eae 


x0 xsin“ x 
acotx b 1 
+—— =~, then b-a= 
x0 x x2 3 


= 21n2Ink1n7, then k = 


x—p00 x 


6. Find the value of lim (x + +e —X, 


; ; min (sin x, {x : ee 
7. Find lim, pean where ois root of equation sin x + 1 = x (here [-] represent greatest 
x>a > ies 


integer and {-} represent fractional part function) 


MathsBySuhag.con 


903903777 9 
TekoClasses.com 


CU 


1. Let ‘f’ be a differentiable real valued function satisfying f(x+2y) = f(x) + fly)+ 
6xy(x + 2y)V x,y ER. Then f"(0), f"(1), f"(2)...... are in: 
(a) AP (b) GP (c) HP (d) None of these 


2. The number of points of non-differentiability for f(x) = max x|-1|, +} is : 


(a) 4 (b) 3 (c) 2 (d) 5 
3. Number of points of discontinuity of f(x) = {| + = in x € [0,100] is/are (where [] denotes 


greatest integer function and {-} denotes fractional part function) 


(a) 50 (b) 51 (c) 52 (d) 61 
4. If f(x) has isolated point of discontinuity at x = asuch that| f(x)|is continuous at x = a then: 
(a) lim f(x) does not exist (b) lim f(x) + f(a) =0 
x->a xa 
(c) f(a)=0 (d) None of these 
5. If f(x) is a thrice differentiable function such that, lim F(x) ~ FB) + 3M) ~ FO) =12 
x—- x 
then the value of f”(0) equals to : 
(a) O (b) 1 (c) 12 (d) None of these 
1 1 
= 1+ (tan 9) sin 6~-cos0 + (cot g)cose-cot 8 + 1+ (tan Q) cos8-sin + (cot g) sin 6-cot 8 
1 dy a 
+ 1+ (tan 9) cosd-cot 6 + (cot g)cote-sin 6 then dx at 0 = 1/3 is : 
(a) 0 (b) 1 
(c) V3 (d) None of these 


7. Let f’(x) =sin(x?) and y = f(x? +1) then ° atx =lis: 


(a) 2sin2 (b) 2cos2 (c) 2sin4 (d) cos2 


ED AE Bes 
fe 


46 20 z i AL t U e ts / te vat iced Problems in Mathematics for JEE 


Spt meh et © 


8. If f(x) =|sin x -|cosx]|, en (2 7 MathsB R 
athsBySuhag.con 


J3+1 1-3 
a) (b) —— 9039037779 
J3-1 1-V3 TekoClasses.co~ 
(c) ——— (d) ——— 
2 2 
d*y m™ 1 
9. If 2sinx- cosy =1, then < at“, 2) is sestees . 
dx? \4 4 
(a) -4 (b) -2 (c) -6 (d) 0 
2 
10. f is a differentiable function such that x = f(t?), y = f(t?) and f'() = Oif ( = 
t=1 
(a) a £0) (b) a af") =f a) 
4\ (f'(1)) 4 (f'(1)) 
9 4 £0. @ [fora ro 
3 (f'(1)) 3 (f'(1)) 


ax+1 if x<l1 
11. Let f(x) = 3 if x=1. If f(x) is continuous at x =1 then (a— b) is equal to : 
bx* +1 if x>1 


(a) O (b) 1 (c) 2 (d) 4 
12. If y =1+ 2 Fe 7 

1 1 1 1 1 1 

) 1) 

x x x x x x 

a, Boy oy y[_a B Y 
(a) (Sete () x(a. a "Tx “3 VW/x- a) 

B Y a/x B/x y/x 

© ne a Wx-B Wx- | © aes a” Yx—p Wx- 5) 


13. If f(x) = jee, then f'(0) is equal to : 
1—tan 


(a) 4 (b) 3 (c) 2 (d) 1 


2 


2 : . 
14. Let f(x) = sin Xo xisrational , then set of points, where f(x) is continuous, is : 
-sin“ x , xisirrational 


(a) {@n+nZn c1| (b) anull set 


(c) {nz nel} (d) set of all rational numbers 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


tan x -—cotx |. 


The cae of; PVahibs of x in (0, 2x) where the function f(x) = fan COE 


2 2 
dentinuods vat non derivable 
(a) 3 (b) 4 (c) 0 (d) 1 
If f(x) =|x —1| and g(x) = f(f(f(x))), then g’(x) is equal to : 
(a) lforx>2 (b) lfor2<x<3 (c) -lfor2<x<3 (d) -lforx>3 


If f(x) is a continuous function Vx eR and the range of f(x) is (2, 26) and g(x) = [fe is 


continuous V x € R, then the least positive integral value of C is : (where [-] denotes the greatest 
integer function.) 


(a) 3 (b) 5 (c) 6 (d) 7 
2 
fy exe, then| ©) is : 
dy x=In2 
1 2 1 
ie by) 2 J d) — 
(a) 5 (b) = (c) 37 @) 5 
Let f(x) = x? + 4x? + 6x and g(x) be its inverse then the value of g'(—4) : 
(a) -2 (b) 2 | (c) : - (d) None of these 
If f(x) = 2+|x|-|x-1|-|x+1|, inen f(-3) +( 1), r(3 \er(§ * is equal to: 
(a) 1 (b) -1 (c) 2 (d) -2 
If f(x) = cos (x? — 4[x]);0 < x <1, (where [] denotes greatest integer function) then f ia is 
equal to: 
T T T 
Pa fa! = d) j= 
(a) [E (b) fe (c) O (d) if: 
2 
Let g(x) be the inverse of f(x) such that f’(x) = 1 , then da" (gx) is equal to: 
1+x°? dx? 
1 b g'(x) 
1+(g(x))° 1+(g(x))° 
(c) 5(g(x))*(1 + (g(x))) (d) 1+(g(x))° 


Let f(x) = min(x,x*) x20 , then which of the following is not true ? 
max(2x,x-1) x< 0’ 


(a) f(x) is not differentiable at x =0 
(b) f(x) is not differentiable at exactly two points 
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(c) f(x) is continuous everywhere 79 
(d) f(x) is strictly increasing V x eR cs ae eee m 


24. If f(x) = lim [T1-~(=)} then f’(x) is equal to: 


no i=l 
(a) sin x (b) x (c) a (d) sin sae 
sin x x sin* x 
1-tanx T 
ar 1 
25. Let f(x) ={ 4¢-7% 4 x lo 4 
a 2 
1 x=— 
4 
If f(x) is continuous in fo 4 then A is equal to : 
(a) 1 (b) 2 () -2 (d) -1 
2 2 
me 1 
26. Let f(x) =<e x? sale x # 0, then f’(0) = 
0 x=0 
(a) 1 (b) -1 (c) O (d) Does not exist 


27. Let f be a differentiable function satisfying f'(x) = 2f(x)+10 Vx eR and f(0) =O, then the 
number of real roots of the equation f(x) + 5sec? x = Oin (0, 2x) is : 


(a) 0 (b) 1 (c) 2 (d) 3 


sin{cosx n 
sin{cosx} 


T 
28. If f(x) = aor 2 , where {k} represents the fractional part of k, then : 
™ 


1 x=-— 
2 
Tt 


(a) f(x) is continuous at x = 3 


(b) lim f(x) does not exist 


x= 
2 


(c) lim f(x) exists, but f is not continuous at x = 
nu 


x7 
2 


(d) lim f(x)=1 


x>— 
2 
29. Let f(x) be a polynomial in x. The second derivative of fle*) wrt. xis : 
(a) f"(e*)e* + f'(e*) | (b) f"(e*)e* + fi(e*)e* 


(c) f"(e* )ex + f'(e*)e* (d) f"(e* ye* +e* f'(e*) 


Continuity, Differentiability and : 


30. If ef™ = log, x and g(x) is the inverse function of f(x), then g’(x) is equal to : 


(a) e~ +x (b) ec e® eX (c) e& ™ (d) e® 

31. If y = f(x) is differentiable V x <¢ R, then 
(a) y =|f(x)|is differentiable Vx eR vl athsBySuhag.co IT 
(b) y=f 2(x) is non-differentiable for atleast one x 9 O 3 9 O 3 7 7 7 9 
(c) y = f(x)| fC) | is non-differentiable for atleast one x Te koC lasses.com 


. ey =|fO) |? is differentiable V x ¢R 
32. If f(x) = (x—-1)4 (x —2)3 (x - 3)? then the value of f"(1) + f"(2) + f'(3) is : 
} @) 0 (b) 1 () 2 (d) 6 
33. If fo) = () —1, then on the interval [0, x] : 


(a) ‘tan( f(x)) and — are both continuous 
f(x) 


(b) tanCf(x)) and Ww are both discontinuous 
x 


(c) tan(f(x)) and f -1 (x) are both continuous 


(d) tan f(x) is continuous but f -1 (x) is not 


—2 _ 
e* j 3 x>2 
3x-2 +] 
b sin {—x} . . . . 
34. Let f(x) = aa x <2, where {} denotes fraction part function, is continuous at x = 2, 
—Xx 
Cc x=2 
then b+c = 
(a) O (b) 1 (c) 2 (d) 4 
efanx _o* + In(secx +tanx)-x 


35. Let f(x) = be a continuous function at x = 0. The value of 


tanx-x 
f(O) equals : 
3 


1 2 
(a) = (b) = (c) _ (d) 2 


(+axy/* x<0 


36. Let f(x) = b x = 0, is continuous at x = 0, then 3(e* + b +c) is equal to : 
. (x + c)/ 34 50 
7 (x+1)¥? -1 
—@ 3 ) 6 (c) 7 @8 EOE 
- aor : . : © 
oO 
37. if [ery + lye x= 5 then © - he i 
| a en 
1 < 
(a) 2 (b) = @ 2 @i sm 
7 25 25 NOG 
38. If f(x) =x° + x* + log x and g is the inverse of f, then g'(2)is : aod 
1 1 w“) op) GC 
(a) 8 (b) = (c) 2 @- £oO~ 
8 4 o oO ic 
39. The number of points at which the function, =~ 
. 2 
fod = min {| x|, x } if x € (-00, 1) otherwise 
min {2x —1,x“} 
is not differentiable is : 
(a) O (b) 1 (c) 2 (d) 3 
40. If f(x) is a function such that f(x) + f"(x) = Oand g(x) = (f(x))? + Cf'(x))? and g(3) = 8, then 
§(8) = | 
(a) 0 (b) 3 (c) 5 (d) 8 


41. Let f is twice differentiable on R such that f(0) = 1, f'(0) =O and f"(0) =-1, then for a ER, 


ml (S) - 


2 2 


(a) e® (b) e + () e 2 — @e 
42. " fi(%) =e* and f.4(x) =e for any n21,n EN. Then for any fixed n, the value of 
«Sr (x) equals : . 
0 C9) (b) f, 0x0 f,-3 (x)...... foO0f, (x) 
CC) frOfirg (0) (d) f(x) fr (x)... fo(x) fi (x) e* 
1/3 _ 1/3 d 
43. If y =tan™! ey, x >0,a>0, then ~ is : 
1 3 1 1 
(a) ———_.— >a (c) —.——..—- _(d) ———— 
‘ x73 (14x73) x73 (14x73) ° 3x73 (1 + x73) 3x1/3 (1 + 7/3) 


44. 


45. 


46. 


47 


48. 


49. 


50. 


51. 


sin (4k -1)x 


3 ; x <0 
x 
The value of k + f(0) so that f(x) = n= , O<x< = can be made continuous at 
1 , x«x=0 S o> % 
O. 
oD 
; V7 

x=Ois: O— 

5 % a. % 
(a) 1 (b) 2 (c) — (d) 0 "2° OC =m 

4 ~P ey) Oo. 

dy (1 ao % 
If y =tan! (—z} Jxls1,then © ae{ 3 is: ty) © Vv 
1+Vv1-x? dx \2 LB, o* 
1 V3 2 4 
(a) — (b) 3 (c) — (d) — . 
V3 2 V3 
x — — 
Let f(x) = Rhee x # 0. If f(x) is continuous at x = 0, then f(0) is equal 
x 

to: 
(a) 0 (b) 1 (c) -1 (d) 2 
A function f(x) = max (sin x, cos x, 1 -cos.x) is non-derivable for n values of x €[0, 27]. Then . 


the value of n is : 

(a) 2 (b) 1 (c) 3 | (d) 4 

Let g be the inverse function of a differentiable function f and G(x) = nay If f(4) =2 and 
g(x 


f(H= = then the value of (G'(2))? equals to : 


(a) 1 (b) 4 (c) 16 (d) 64 


If f(x) = max x*, x2, © Vx €[0,0), then the sum of the square of reciprocal of all the 


values of x where f(x) is non-differentiable, is equal to : 


82 
(a) 1 (b) 81 (c) 82 (d) 31 


If f(x) is derivable at x = 2 such that f(2) = 2and f'(2) = 4, then the value of 
line. GAC FOS 8299 (f(2 —h2))) is equal to : 
h—»¢ h eae f 3 he Lg 3 


0 or ERT, 
ae woGe er 


Let f(x) = (x? —3x + 2) {x3 ~ 6x? +11x-6) |+ sin| x +2) 


Number of points at which the function f(x) is non-differentiable in [0, 27], is : 
(a) 5 (b) 4 (c) 3 (d) 2 


52. Let f and g be differentiable functions on R (the set of all real numbers) such that 
g(1) = 2=g'(1) and f'(0) = 4. If h(x) = f(2xg (x) + cos nx — 3) then h'(1) is equal to: 


(a) 28 (b) 24 (c) 32 (d) 18 
53. If f(x) = ies (e+! vi+x? 1+ x? , then the value of f'(0) is equal to : 
= (x? -x+ (x2 =x 41/8 ” 
» (a) 10 (b) 11 (c) 13 (d) 15 


54. otatement: Es The function f(x) = lim leg eens) 


he 1+x™ 
Statement-2 : L.H.L=R.H.L= f(1). 


is discontinuous at x = 1. 


(a) Statement-1 is true, Statement-2 is true and Statement-2 is correct explanation for 


Statement-1 


(b) Statement-1 is true, Statement-2 is true and Statement-2 is not the correct explanation for 
Statement-1 


(c) Statement-1 is true, Statement-2 is false 
(d) Statement-1 is false, Statement-2 is true 


; if xisrational : of ; 
55. If f(x) = fe eee 4, Pw ie atonal? then number of points for x eR, where y = f(f(x)) is 


discontinuous is : | : 
(a) 0 (b) 1 (c) 2 0 (d) Infinitely many 


2 2 ; 
56. Number of points where f(x) = max(|x" ~x—2|,x"-3x) ; x20 
max (In (—x), e* ) ; x<0 


is non-differentiable will be : 
(a) 1 (b) 2 (c) 3 (d) None of these 
1-x 2 3 
57. If the function f(x) =-4e 2 +1l+x+4+ = + = and g(x) = f~+(x), then the value of '(=) 


equals to: 
. 1 1 6 6 
2 by = an 
(a) 5 (b) 5 (c) 5 (d) 7 
58. Find k; if possible ; so that 
. In (2 — cos 2x) 
eee 0 
intdeens MathsBySuhag.com 
fxd=| ks x=0 9039037779 
ie ae, TekoClasses.com 
In(1 + tan 9x) 
is continuous at x = 0. 
2 1 2 ‘ 
(a) a (b) é (c) 5 (d) Not possible 


3 
59. Let x aig Sa eg the value of Xx &) is: 
See 2r?_—it dx dx 

(a) 2 (b) 0 (c) -1 (d) -2 

60. If y~? = 1+ 2/2 cos 2x, then: | 
2 
ae = y (py? +1)(qy? -1) then the value of (p + q) equals to : 
(a) 7 (b) 8 (c) 9 (d) 10 


61. Let f:R — Ris not identically zero, differentiable function and satisfy the equations 
f(xy) = F(x) f(y) and f (x + z) = f(x) + f(z), then f(5) = 


> -@ 3 (b) 5 () 10 (d) 15 
ey " 
\y62"Nymber of points at which the function f(x) = boda (x, x ), if “0 <X<T1 is not 
aD Yt min.(2x-1,x“) if x21 
. CYidérivable is : é 
2 h(a) 0 (b) 1 (c) 2 (d) 3 
oor ok 2 
[63S If =(x+V¥14+ x7)", then (14 x2) FY ee ie cyan 
es, dx? dx 1 
(a) n?y (b) -n*y (c) -y (d) 2x?y 
64. If g(x) = f(x -v1 -x?)and f'(x) =1-x? then g’(x) equals to: 
(a) 1-x? (b) V1—x? (c) 2x(x+V1-x? ) (d) 2x{x-Vi-x?) 
— 2n i 
65. Let f(x) = lim C8e@**=* 2% then 
nro 1+x 
(a) f(x) is continuous at x =1 (b) lim f(x) =log, 3 
. x17 
(c) lim f(x) =-sin1 (d) lim f(x) does not exist 
x—1* x1* 


66. Let f(x + y) = f(x) f(y) for all x and y, and f(5) =-2, f'(0) = 3, then f’(5) is equal to : 


(a) 3 (b) 1 (c) -6 (d) 6 
— 2n 7 
67. Let f(x) = lim 2 then : 
oe 1l+x . 
(a) f(x) is continuous at x =1 (b) lim f(x) =log, 3 
x~1* 
(c) lim f(x) =-sin1 . (d) lim f(x) does not exist 
x—1* x17 
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68. 


69. 


70. 


71. 


72. 


73. 


74. 


75 


76. 


x—e*~ +1-{1-cos 2x} 


If f(x) = x2 is continuous at x =0 then, which of the 
k | x=0 
following statement is false ? 
_ -3 
(@) k== (b) {k} == () [kK] =-2 (d) [k] {k} == 
2 2 2 
(where [-] denotes greatest integer function and {} denotes fraction part function.) 
Let f(x) =|| x” -10x + 21| — p|; then the exhaustive set of values of p for which f(x) has 
exactly 6 points of non-derivability; is : 
(a) (4, «) (b) (0, 4) (c) [0, 4] @M-49) Ea & 
14sin— S © 
If f(x) = pane ; then f’(0) is equal to : co = 1) 
1-tan7 x es 44 
(a) 4 (b) 3 (c) 2 (d) 1 30 o 
Fort € (0, 1); let x = 25" "¢ and y =y2%S1; | sd Oo & 
dy? 2 DO 
then 1 (2) equals : <™@ < 
dx a Co 
ge y? x24 y? 42 642 SS OO 
(a) —> (b) 5 (c) 2 (d) 2 
y x y x 
Let f(x) =-1+|x-2| and g(x) =1~-| x|then set of all possible value(s) of x for which (fog) 
(x) is discontinuous is : 
(a) {0, 1, 2} (b) {0, 2} (c) {0} (d) an empty set 
If f(x) =[x] tan (nx) then f’(K*) is equal to (k € I and [.] denotes greatest integer function): 
(a) (k-1)n(-1)* —(b)_ kn (c) kn(-1)** (d) (k-1)n(-1)" 
aesinx + be sinx -~¢ 
If f(x) = x2 3 x#0 is continuous at x = 0; then: 
2 - xe=0 
(a) a=b=c (b) a=2b=3c (c) a=b=2c (d) 2a=2b=c 


2 
If tan x- cot y = seca where a is constant and a € (2, 4 then DY. at é, 4 equals to : 
2 2 dx 4 4 


(a) 0 (b) 1 (c) 2 (d) 3 


2 
If y =(x-3) (= 2)(x-Dx (x + Dx + Ce + 9), then SF atx =lis: 


(a) -101 (b) 48 (c) 56 (d) 190 


ae ae bay 
Ce Se Se hae et 


77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


Let f(x+y)=f0O0fY) Vxy ER, f(0)* 0. If f(x) is continuous at x =0, then f(x) is 
continuous at : 


(a) all natural numbers only (b) all integers only 
(c) all rational numbers only (d) all real numbers 


If f(x) = 3x? —2x*4 + 2x3 —3x2 +.x+cosx+5 and g(x) = ft (x); then the value of g’(6) 
equals : 

1 
(a) 1 , (b) 3 (c) 2 (d) 3 


E d*y 
If y = f(x) and z = g(x) then oe equals 


(ay §f'-fe" () &F ae n ‘ (jy EE (d) None of these 
(g')? (g') (g')3 
. x+1 3; x<0 _[ x+1 3; x<O0 

Let f(x) =[)%* 7) x Shand g(0) =| xo owen 


the number of points where g(f(x)) is not differentiable. as 
(a) 0 (b) 1 (c) 2 (d) None of these 
Let f(x)-={s{ni] {cos x}.. x ¢[0, 2x], where [-] denotes the greatest integer function, total 


number: vofipaints where yf (Js is non differentiable is equal to : 


(a) 2 aia 3) (c) 4 (d) 5 
292081. fot a 
7 ~ Hin (F(t):0 <t <x} , xe[O7] 
Let f(x) = cos x, g(x) = { (nal oe 
Then 
(a) g(x)is Aicspad tists atx =n (b) g(x) is continuous for x €[0, 0) 
(c) g(x) is differentiable at x =n (d) g(x) is differentiable for x €[0, 0) 


If f(x) =(4+x)",n € N and f" (0) represents the r™ derivative of f(x) at x = 0, then the value 
00 r 
of so) is equal to : 
r=0 r! 


(a) 2" (b) 3” (c) 5” (d) 4” 
—7. , |xlz1 
Let f(x) = 1+|x| , then domain of f'(x) is: 
= |x|<1 
1-|x| 
(a) (—00, 00) (b) (—00, 00) ~{-1, 0, 1} (c) (—00, 00) —{-l, 1} (d) (—o0, 0) — {0} 
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a ar) tf 
85. If the function f(x) =—4e 2 +1+x+ > + and g(x) = f~!(x), then the value of (2) 


equals : 
(a) : (b) -= (c) ; (d) - 


86. The tie of points at ee the function f(x) = a x|)*(1-x +|x|)? is not differentiable 
in the interval (—3, 4) is : 


(a) Zero (b) One (c) Two (d) Three 
87. If f(x) = pe: then f’(0) is equal to : 
t 
(a) 4 (b) 3 (c) 2 (d) 1 
88. If f(x) = . Ree i . 5 and g(x) = x? ~ax +b such that f(x)g(x) is continuous in 
[0, 3) then the ordered pair (a, b) is (where {-} denotes fractional part function) : 
(a) (2,3) (b) (1, 2) (c) (32) (d) (2,2) 
89. Use the following table and the fact that f(x) is invertible and differentiable everywhere to find 
-1 3 
as ie as athsBySuhag.con 
; ; 9039037779 
6 2 10 TekoClasses.com 
9 3 5 
1 1 ay 
0 _ aan ie 
(a) (b) 5 (c) 10 (d) 7 


ig 0 
0 x 26=0 
Such that f(x) is continuous at x = 0; f'(0) is real and finite; and lim as (x) does not exist. This 
holds true for which of the following values of n ? 
(a) 0 (b) 1 (c) 2 (d) 3 


. If f(x) = tan! (sgn (x? -Ax + 1)) has exactly one point of discontinuity, then the value of can 
be: 


(a) 1 (b) -1 (c) 2 —  (d) -2 
2x41) +; x<+] 


~f(d={ v1-x? ; -l<x<l1, then: 
[lx]-1[-1] ; x21 


(a) f(x) is non-differentiable at exactly three points 

(b) f(x) is continuous in (—co, 1] 

(c) f(x) is differentiable in (—co,—1) 

(d) f(x) is finite type of discontinuity at x = 1, but continuous at x = —1 


x(3el* 4.4) 1 
Petia) sae Oe ee 
0 3 x =0 
which of the following statement(s) is/are correct ? 
(a) f(x) is continuous at x = 0. | (b) f(x) is non-derivable at x =0 
(c) f(0*) =-3 sc eS ay On doer nocenct 


} < a * 
: 4 


. Let| f(x)|< sin? x, Vx € R, then kaa 


OO Pypor, “ 
(a) f(x) is continuous at x = 0 Pee Si 
(b) f(x) is differentiable at x =0 


(c) f(x) is continuous but not differentiable at x = 0 


(d) f(0)=0 MathsBySuhag.con. 
9039037779 
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- Let f(x) = 3 ; x=0 


1 
g\\— 
14| St : : x>O0O 
x2 


If f is continuous at x = O then correct statement(s) is/are : 

(a) a+c=-1 (b) b+c=-4 

(c) a+b=-5 (d) c+d=an irrational number 

- If f(x) =|||x|-2|+ p| have more than 3 points of non-derivability then the value of p can be : 
(a) 0 (b) -1 

(c) -2 (d) 2 


ve 


10. 


11. 


12. 


13. 


Identify the options having correct statement : 

(a) f(x) =%/x?|x|-—1-|x|is no where non-differentiable 

(b) lim ((x + 5)tan7)(x+1))-((x + tan (x+1)) = 2n 
x70 


(c) f(x) =sindn(x+V¥ x? +1)) is an odd function 


A=x? . : ‘ 
z is discontinuous at exactly one point 


(d) f(x) = 


4x-x 


. A twice differentiable function f(x) is defined for all real numbers and satisfies the following 


conditions : 

f(O)=2; f'(0)=-5 and f"(0) =3. 
The function g(x) is defined by g(x) =e™ + f(x) Vx eR, where ‘a’ is any constant. If 
g'(0) + g"(O) = Othen ‘a’ can be equal to : 


(a) 1 (b) -1 (c) 2 (d) -2 

. If f(x) =|x| sin x, then f is: 
(a) differentiable everywhere (b) not differentiable at x =na,n el 
(c) not differentiable at x = 0 (d) continuous at x = 0 


Let [ ] denotes the greatest integer function and f(x) = [tan? x], then 


(a) lim f(x) does not exist (b) f(x) is continuous at x = 0 
x— 


(c) f(x) is not differentiable at x = 0 (d) f’(0)=0 
Let f bea differentiable function satisfying f’(x) = f’(-x) Vx eR. Then 
(a) If f()=f(2), then f(-1) = f(-2) 


(b) 5 f(x) + Sf) = s(5 (x+ v)) for all real values of x, y 


(c) Let f(x) be an even function, then f(x) =OVxeER 

(d) f(x) + f(-x) =2f(0) VxeER 

Let f:R — R be a function, such that | f(x) |< x" neN Vx eR then f(x) is: 

(a) discontinuous at x = 0 (b) continuous at x =0 

(c) non-differentiable at x = 0 (d) differentiable at x = 0 

Let f(x) =[x] and g(x) = Owhen x is an integer and g(x) = x* when x is not an integer ([ ] is 
the greatest integer function) then : 

(a) lim g(x) exists, but g(x) is not continuous at x = 1 


(b) lim f(x) does not exist 
x1 


(c) gof is continuous for all x MathsBySuhag.com 
(d) fog is continuous for all x 903 903 777 9 
TekoClasses.com 


2 
14. Let the function f be defined by f(x) =4? * ®% + e Bers -. Then : 
2px+3qx“ , x22 


15. 


16. 


17. 


18. 


19. 


(a) f(x) is continuous in R if 3p + 10g = 4 


(b) f(x) is differentiable in R if p = q = = 


(c) If p =-2,q =1, then f(x) is continuous in R 
(d) f(x) is differentiable in R if 2p +11q = 4 


Let f(x) =| 2x —9|+|2x|+|2x + 9]. Which of the following are true ? 
(a) f(x) is not differentiable at x = 5 (b) f(x) is not differentiable at x = = 
(c) f(x) is not differentiable at x = 0 (d) f(x) is differentiable at x = ra 05 
Let f(x) = max (x, x2, x3) in -2<x<2.Then: 
(a) f(x) is continuous in -2 <x <2 (b) f(x) is not differentiable at x =1 
35 3) -35 
1 d) f'(-1) f’| = |=— 
© #-v+4(3)-% @ rceor(3)-3 
If f(x) be a differentiable function satisfying f(y) f [=| = f(x) Vx,y ER, y # Oand f(1) + 0, 
yi 
f'(D) = 3, then : . 
(a) sgn(f(x)) is non-differentiable at exactly one point viatnsB y Suhag.cor 
0) tim 2O8E—D _ 9039037779 
oe tekoClasses.co” 


(c) f(x) =xhas 3 solutions 

(d) fCfCx)) - £3 (x) = Ohas infinitely many solutions 

Let f(x) = (x* ~3x + 2)(x? + 3x +2) and aR, y satisfy a <P <yare the roots of f’(x) = Othen 
which of the following is/are correct ([-] denotes greatest integer function) ? 

(a) [a] =-2 (b) [8] =-1 

(c) [B] = (d) [a] =1 


Let the function f be defined by f(x) ={? * &t x*, x<2 . Then : 
2px + agx?, 5 X22 


(a) f(x) is continuous in R if 3p + 10g = 4 
(b) f(x) is differentiable in R if p = q = 3 
(c) If p =-2, q =1, then f(x) is continuous in R 


(d) f(x)is differentiable in R if 2p + 11q = 4 


_ ,xsin(x?) x dy : V7 v 
20. If y =e + (tan x)" then ee may be equal to : o; ~ . 
ces Ban % 
(a) e%™O)13x3 cos(x?) + sin(x? )] + (tan x)* [In tan x + 2x cosec 2x] Nn & 0 
ra 
(b) ex sin) 43 cos(x?) + sin(x? )] + (tan x)* [In tan x + 2x cosec 2x] eo Re J) 
y eV) 
(c) exsin(e®)/ 3 sin(x* ) + cos(x* )} + (tan x)* [In tan x + 2cosec 2x] Ss, a c 
: << 
Zz 
<< 


ee 
(d) eX MO") 3x3 cos(x?) + sin(x? )] + (tan x)* [in tanx+ —— s 
an x 


21. Let f(x) =x+(L-x) x? +(1-x)(1-x?)x? 4.0.0.4 x) - x7)... x) x5 (n 2 4) 
then: © 2) we gee 


See eo 
n . n 
(a) f(x) =-[ fa-x") (b) f(x) =1-[]a-x") 
r=] r=] 
(©) fd =A-f( p3 = @ f= fe ip = 
c x) =(1-f(x x) = f(x 
r=] (1-x") r= ax) 
x24+a;0<x<1 3x+b;0S5x<1 
22. Let f(x) -| and g(x) -| 
2x+b;1<sx<2 x? ;1<x<2 
If derivative of f(x) w.r.t. g(x) at x = lexists and is equal to 1, then which of the following is/are 
correct ? 
ab —b 
(a) a+b=-3 (b) a-b=1 (c) Gn es 
a 
oe In +ax°+b;0<x<1 
x* -3x+8 
23. If f(x) = | is differentiable in [0, 2] then : 
2cosnx + tan! x SL<xes2 
([-] denotes greatest integer function) 
1 1 x 13 Tf 
== == b =—-— d) b=—-= 
a= Dae (c) reer (d) 4a 
l+x O<x<2 
24. If f(x) = , then f(f(x)) is not differentiable at : 
3-x 2<x<3 
(a) x=1 (b) x=2 (c) x=2 (d) x=3 


25. Let f(x) =(x+ 1)(x+ 2)(x+ 3)...... (x +100) and g(x) = f(x) f"(x) ~(f'(x))”. Let n be the 
- number of real roots of g(x) = 0, then : 
(a) n<2 (b) n>2 (c) n<100 (d) n >100 


26. 


27. 


28. 


29. 


30. 


; ed ela Sy ORL | 2px]. 5 se<2 
Ff =4 0 ; x 217 89 = sgn(x)-b , x22 
‘If h(x):= f(x) + g(x) is discontinuous at exactly one point, then which of the following are 
correct ? 
(a) a=-3,b=0 (b) a=-3,b=-1 (ce) ‘a= 2,021 (d) a=0,b=1 
Let f(x) be a continuous function in [-1, 1] such that 
2 
In (ax“ + bx +c) eel 
x2 
f(x) = 1 -  x=0 MathsBySuhag.con 
9039037779 
ante ee eee TekoClasses.cor 
x 


Then which of the following is/are correct ? 

(a) a+b+c=0 (b) b=a+c (c) c=1+b (d) b?7 +c? =1 

f(x)is differentiable function satisfying the relationship f2(x) + f(y) +2 (xy -1) = f2(x+ y) 
VxyeER 

Also f(x) > 0 Vx € Rand f(/2) = 2. Then which of the following statement(s) is/are correct 
about f(x) ? 

(a) [f(3)] = 3(L-] denotes greatest integer function) 

(b) f(V/7) =3 

(c) f(x) is even 


(d) f'(0) =0 
The function f(x) = 1-v1-x? , (where [-] denotes greatest integer function) : 


(a) has domain [-1, 1] 

(b) is discontinuous at two points in its domain 

(c) is discontinuous at x = 0 

(d) is discontinuous at x =1 

A function f(x) satisfies the relation : 

f(x+ y) = fx) + fly) + x(x + y) Vx, y ER. If f'(0) =-1, then: 
(a) f(x) is a polynomial function 

(b) f(x) is an exponential function 

(c) f(x) is twice differentiable for allx eR 

(d) f'(3) =8 


31. 


32. 


33. 


34. 


The points of discontinuities of f(x) = | cos =] in z, " is/are : 
T T 


(where [-] denotes greatest integer function) 


x x x 
(a) 6 (b) 3 (c) 5 (d) ™ 
2 
x O<x<1 
Let f(x) = 2 3 , then in [0, 2]: 
2 
ax” -3x+5 1s<xs2 MathsBySuhag.con. 

(a) f(x), f’(x) are continuous 9 O 3 9 @) 3 17 7 9 
(b) f'(x)is continuous, f”(x) is not continuous Fekoc | asses.com 


(c) f"(x) is continuous 


(d) f"(x)is non differentiable. — 


d“y 
If x = dt), y = w(t), th —r =. a 
x= Ot), y = WC en ome 
dy" —y'd’ gy" -v'¢" yw" ow'¢ yw" og” 
(a) ——_~— (b) (c) +--+ (d) ~. -+* 
(9')? gy o ($')? (9)? (4')3 


f(x) =[x] and g(x) = { , . i where [] denotes the greatest integer function. Then 


(a) gof is continuous for all x 


35. 


36. 


(b) gof is not continuous for all x 
(c) fog is continuous everywhere 
(d) fog is not continuous everywhere 


Let f:R* — R defined as f(x) = e~ +Inxandg =f -! then correct statement(s) is/are : 
" 1 ~ " ~ 1 ’ ' 1 
(a) g"e)=——*  ) g"@)=—— © sie)=et1 = Weg'e=— 
(1+ e) (1+e) e+1 
2 
3x ; x ; x<2 
Let f(x) = [x -1] : 2<x <3; then which of the following hold(s) good ? 


x*-8x+17 ; x23 


({-] denotes greatest integer function) 
(a) lim f(x) =1 (b) f(x) is differentiable at x = 2 
x> 


(c) f(x) is continuous at x =2 (d) f(x) is discontinuus at x = 3 
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Continuity, Differentiability and Differentiation — ; oe 6s 


Exercise-3 : Comprehension Type Problems - 


Paragraph for Question Nos. 1 to 2 Bo, 
Let f(x) = lim n? tan(In( see) z(x) = min (f(x), 4 Vee “ g.¢ 


no 


(where {} denotes fractional part function) 


1. Left hand derivative of (x) =e* 2f0) at x =Ois: 


(a) 0 (b) 1 (c) -1 (d) Does not exist 
2. Number of points in x €[-1, 2] at which g(x) is discontinuous : 
(a) 2 (b) 1 (c) 0 (d) 3 


“BBL CVE, Paragraph: for Question Ne a: 
tik 1MGR©). be two differentiable functions, de 
°) afin y xg") +92) and. g(x) = fO)x* 4 


3. The value of f(1) + g(-1)is: 
(a) 0 (b) 1 (c) 2 (d) 3 


(a) 0 (b) 1 (c) 2 (d) Infinite 


"Paragraph for Question Nos. 5 to 6 
Define : f(x) =|x? -4x+ 3|Inx+ 2(x- 5, x >0 . 


feel eG. 
nO) =4 v2 22 oxen 


5. f(x) is non-differentiable at ........ points and the sum of corresponding x value(s) is ....... 
(a) 3,6 (b) 2,3 (c) 2,4 (d) 2,5 
6. h(x) is discontinuous at x =...... 


(a) 1+ (b) tan (c) tan (d) J2-1 


_ Advanced Problems in Mathematics for JEE 


Pa 
eas Re 


7. The total number of points of discontinuity of f(x) for x €[-2, 2]is: 


(a) 0 (b) 1 (c) 2 (d) 4 
8. The number of points for x € [—2, 2] where f(x) is non-differentiable is : 


at (b) 1 (c) 2 (d) 3 


9. Number of points where f(x) is non-derivable : 


(a) 2 (b) 3 (c) 4 (d) 5 
10. lim f(x) equals 
3n\* 
x7 e 
(a) 0 (b) 1 (c) -1 (d) 2 


juestion Nos. 11 to 13 
har or equal fox then : 


11. The number of values of x for x € [0,3] where f(x) is discontinuous is : 


(a) O (b) 1 (c) 2 (d) 3 
12. The number of values of x for x € [0,3] where f(x) is non-differentiable is : 

(a) O (b) 1 (c) 2 (d) 3 
13. The number of integers in the range of y = f(x) is : 

(a) 3 (b) 4 (c) o (d) 6 


Let a R — be a continuous : . nd 
Vv x,y, f(x) # Oand f(0) = Land ii 
Let g0y) = g(x)-g(y) Vx, y and 


Continuity, Differenti 


14. Identify the correct option : 


(a) f(2)=e* (b) f(2) = 2e* (c) fa <4 _ (a) f(3) >729 
15. Identify the correct option : 

(a) g(2)=2 (b) g(3)=3 (c) g(3)=9 (d) g(3) =6 
16. The number of values of x, where f(x) = g(x): 

(a) O (b) 1 (c) 2 (d) 3 


gah 


Se es 


Let f(x) = — sin x ~ x, where) € Randx €[0 nf. 


17. g(x) equals 6 2 Ee 
(a) (1 -cosx)(f(x) -\) (b) (1 - cos x)(A—- f(x)) oh : 

cos xX cos x = No 

(©) (1 —cosx)(A—- f(x)) (d) (1 — cos x)(A- f(x)) 30 Hn 
FO) (F(x)? Qos 

18. The exhaustive set of values of ‘2’ such that g'(x) 2 0 for any x €[0,7/2): rs 2 
1 1 wor oe 

(a) [1,0) (b) [0,«) (c) 3. 2) (d) FB 2 BS © 


19. The number of points where g(x) is non-differentiable V x eR is : 
(a) 1 | (b) 2 (c) 3 (d) 4 
(x? + 4x +3) 


20. ——____— is equal to: 

x 3-3 sin(x + 3) g(x) 

(a) 1 (b) 2 (c) 4 (d) Non-existent 
21. lim f(x) \4 lim f(x))+ lim (5f(x)) is equal to 

x0 |Ltan~ x x>-2 x-2" 


(where {} denotes fraction part function) 
(a) 7 (b) 8 (c) 12 (d) Non-existent 


Advanced Problems in Math 


Paragraph for Question Nos. 22 to 24 
Let se and gbe two differentiable functions such that : 2 
f= = g'(1)sin x + (g"(2)-1)x 


-8@= ig? (2), (2) : (ee 


22. The number of solution(s) of the equation f(x) = g(x) is/are: 


(a) 1 (b) 2 (c) 3 (d) infinite 
23. If eae = = cos x + In (h(x))+C where C is constant and (2) =l1then/h (22) is: 
sta) 32 (b) 23 () V3 (a) 1 
V3 
24. if the - = f-!(x) then g (= + 1 equals to : 
es = 7 
ts rs 741 (b) (c) 1 (d) 0 


25. f(x) increases in the complete interval : Te koClasses.co 
(a) (-», -1) U(-1, 0) U(0, 1). U1, &) (b) (—c, 00) 
(c) (-o, -1) U (-1, 0) (d) (0,1) U(1, 0) 

26. The value of the limit It (f(x))* is 
(a) 0 (b) 1 (c) e (d) e? 


: Paragraph for Question Nos. 27 to 28 ie 


fyi m8, tim XS x"f GO) _ 


| X00 x8 4d Bae ee 


sbility and Differentiation 


27. The value of lim f(x)-x? -1 equals to: 
x>-6 3(x+6) 
6 6 
(a) -|6 b) [6 @ EF @ 
; ,; og 1 _|-15 5 
28. The number of points of discontinuity of g(x) = ———_————- in =. 2] equals : 
x74+1-f(x) L 2 2 


(a) 4 _® 3 (c) 1 (d) 0 


Paragraph for Question Nos. 


and a) = ex. Let o and Bbe =s(x) 


MERA a % 


wt 


29. If lim —————— f (x) — eB = 1 then the value of c —1 equals to : 
xB g(x) —B? Lo 
(a) 4-e7 (b) e7-4 (c) 4-e (d) e-4 


30. If h(x) = F(x) then h'(a) equals to : 
g(x) 
(a) e (b) -e (c) 3e (a) —3¢e 


_ Paragraph for Question Nos. 314 to 32 


me xX y ER- {0} wher 
xy" 


: 5 (x), i} yxer- ~{0} 


; ' 


31. The minimum value of s fx (cosec 8) + >} fo, (sec 8), where 0 # <, skelis: 


k=l k=1 
(a) 1 (b) 2 (c) V2 (d) 4 
32. The number of values of x for which g(x) is non-differentiable (x € R — {O}): 


(a) 3 (b) 4 () 5 (d) 1 
ae | | Answers | 


6.| (d) : 
16. | (b) a Me 
26. | (b) | 4 


thematics for JEE 


log sin x . 


cos? x 


m (xin x)*"4 isless than miainsBy: mle 


ae — «rekoCl : 
2. Let f(x) = {PI : 2 asses. CO 


(where [-] denotes the greatest integer function) g(x) = secx, x eR —(2n+ D5 nel 


Match the following statements in column I with their values in column II in the interval 


Ga 
ae 


3. Let a function f(x) =[x]{x}-|x| where [-], {} are greatest integer and fractional part 
respectively then match the following List-I with List-II. 


Continuity, Differentiability and Differentiation 


5. The function f(x) =ax(x-1)+b 


x<l 
=x-1 1<x<3 
= px? + qx+2 xS3 
if (i) fx) is continuous for all x 


(ii) f’(1) does not exist 
(iii) f'(x) is continuous at x = 3, then 


bhasvalue 
phasvalue 


q has value 


- | Answers L. 
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B>Q; C>P,Q; D-R,S,T 
B>P,T; C>Q,S; D->P,R,T 
CoP; DOR 

c~Q; DOR 

C>P; D>R_ 


1. A> P,Q,R; 
-2./A>P,Q,R,8,T; 
. B->S; 
B—>S; 
S; BQ; 


Advanced Problems in Mathematics for JEE 


a a 


ax(x-1)+b 3; x<1 
1. Let f(x) = x+2 ; 1<xs3 is continuous VxeR except x=1 but | f(x)| is 


px? +qx+2 yo ees 
differentiable everywhere and f'(x) is continuous at x = 3and|a+ p+b+q|=k, thenk = 


. If y =sin(8sin™ x) then (1 - x2 FY x = ky, where k = vlathnsBySuhag.con 
dx? dx 

; dk. Ge ; 9039037779 
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. The number of values of x, x «[—2, 3] where f(x) =[x7] sin (xx) is discontinuous is 


(where [-] denotes greatest integer function) 


. If f(x) is continuous and differentiable in [-3, 9] and f'(x) €[-2, 8] V x € (-3, 9). Let N be the 


number of divisors of the greatest possible value of f(9) — f(—3), then find the sum of digits of 
N. 


3 ; 
“tf f09 =| ae 3; x<0 
sin x 


-|x3 -1] ; x20 


then find the number of points where g(x) = f(|x|) is non-differentiable. 


2y\n 
. Let f(x) = x? +ax43. and g(x)=x+b, where F(x) = lim PAG 2 ls C2) If F(x) is 


moo 1 4(x?)" 
continuous. at. ot land x =~1 then find the value of (a? + b?). 


-3<x< 
PLLC a 2 jerey 


Then f~ (x) is discontinuous at x = 


If f(x) + 2f(1—x) = x7 +2vxeRand f(x) is a differentiable function, then the value of f'(8) 


10. 


11. 


12 


is 
Let f(x) = signum (x) and g(x) = x (x? -10x + 21), then the number of points of discontinuity 
of f[g(x)] is 

d? = x+sin?x+1 


2 


=asin* x + bsinx +c then the value of b+ c-ais 
sin“ x+sinx+1 


3/2 
If f(x) =acos(xx) +b, F(Z = and [ Fedde == 41, then find the value of 


1/2 
-B[ eo + cos! s} 
tT 3 


Continuity, Differentiabilie 


13. Let a(x) = f(x) — f(2x) and B(x) = f(x) -— f(4x) 


and a’(1) =5 a'(2) =7 
thes smd the value of B’(1) -10 
Fx x? a+ bx3/? 
14. Let f(x) =-4-e 2 Paget age x+1 and g be inverse function of f and h(x) =——z7—, 
x 


2 
h'(5) = 0, then ee os 


-7 
5b2 rf TF 
fe) 


oo 2 " ' 
15. If y =e25" * then OSSD yes equal to 


x 
16. Let f be a continuous function on [0, 00) such that lim f f(x) + J ft) a exists. Find lim f(x). 
° x00 
oe 0 


x0 
x? yah xt x? 
17. Let f(x) =X + --+— + — + and let g(x) =f —1 (x), Find g”(0). S30)? 3 
2 3 4 = 5 fo) 
: 0 = te B 
18. If f(x) = ai zs ‘oy af 
ee ae Ay ils x20 | <= ~~ oS - 
then find the number of points where g(x) = f(|x|) is non-differentiable. a S pt ; 
19. Let f:R* —— R be a differentiable function satisfying : a o (Ss : 
fs) Cc 
fry) =F) 4 $0 vay eR* also f(1)=0;f'0)=1 aed 
ni x eel Cp ie 
= 


find lim Pa (where [-] denotes greatest integer function). 


x-e| f(x 


20. For the curve sinx + siny =1 lying in the first quadrant there exists a constant a for which 
2 

lim x* ay. = L (not zero), then 2a = 
x0 dx? 


21. Let f(x) =xtan7! (x2) + x4. Let f¥ (x) denotes k™ derivative of f(x) wrt. x, keN. If 
f7" (0) # 0,m EN, then m = 
yd*y (£) 
dx* \dx 


23. The value of x, x € (2, 0) where f(x) = Vx+~V¥8x -16 +¥x-—V8x —16 is not differentiable is : 
Ka — 


3 |) fo 
2 


x € (0,2), where [] and {} denote greatest integer function and fractional part function 
respectively. 


22. If x =cos@ and y =sin® 6, then 


at @=—is: 
2 


24. The number of non differentiability points of function f(x) = min{ Ex, 


OOO 


com 


03903 777 
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9 
T 


V 


9 


1. The difference between the maximum and minimum value of the function 


f(x) = 3sin* x—cos® xis : 


3 5 
2 bh) = 
(a) ; (b) 5 (c) 3 (d) 4 


2. A function y = f(x) has a second order derivative f"(x) = 6(x —1). If its graph passes through 


the point (2, 1) and at that point the tangent to the graph is y = 3x — 5, then the function is : 


(a) (x-1)? (b) (x-1)° (c) (x+1)° (d) (x +1)? 
3. If the subnormal at any point on the curve y = 3i-k . * is of constant length then k equals to : 
@) + (b) 1 (c) 2 (d) 0 


4. If x° —5qx + 4r is divisible by (x — c)? then which of the following must hold true V q,r,c ¢ R? 


(a) q=r (b) q+r=0 (c) qg>=r*t (d) q* =r? 


5. Aspherical iron ball 10 cm in radius is coated with a layer of ice of uniform thickness that melts 


at a rate of 50cm? ; min. When the thickness of ice is 5 cm, then the rate at which the thickness 
of ice decreases, is : 


(a) = cm/min (b) cm/ (c) = cm/min (d) = cm/min 
(x -1)(x-2) 
6. If f(x) = , then number of local extremas for g(x), where g(x) = f(| x|): 
(x - 3) (x - 4) 


(a) 3 (b) 4 (c) 5 (d) None of these 


7. Two straight roads OA and OB intersect at an angle 60°. A car approaches O from A, where 


OA =700m at a uniform speed of 20 m/s, Simultaneously, a runner starts running from O 
towards B at a uniform speed of 5 m/s. The time after start when the car and the runner are 
closest is : 

(a) 10sec (b) 15 sec 

(c). 20sec... (d) 30 sec 


ce 


wy ty ’ 

% ~ ? £ : : 
PO ae 
z ie 7 


hai, ; 


_ja-3x ; -2<x<0O,; * ey 
8. Let f(x) = {40 3% > Osx<l ; if f(x) has smallest value at x = 0, then range of a, is: 


(a) (-c, 3) (b) (-~, 3] ©) (3%) - - (d) [3, 0) 
3+|x—-k| poele 1 ees 
9. f(x) =4 .2_5, sin(x-k) + a , has minimum at., te k, then : 
(x -k) 7 
(a) aeR (b) ja|<2 (c) ja|>2 (d) 1<|a|<2 
2 
10. For a certain curve oe = 6x —4and curve has local minimum value 5 at x = 1. Let the global 


11. 


12. 


13. 


14. 


15. 


16. 


maximum and global minimum values, where 0 < x <2; are M and m. Then the value of 
(M —m) equals to : 
(a) -2 (b) 2 (c) 12 (d) —12 


The tangent to y = ax” + bx + : at (1, 2) is parallel to the normal at the point (—2, 2) on the 


curve y = x* + 6x + 10. Then the value of 5 —bis: 


(a) 2 (b) 0 (c) 3 (d) 1 
If (a,b) be the point on the curve 9y* = x? where normal to the curve make equal intercepts 
with the axis, then the value of (a+ b) is: 


(a) O (b) > (c) = (d) None of these 
2 
The curve y = f(x) satisfies % = 6x -4and f(x) has a local minimum value 5 when x = 1. 
Then f(0) is equal to : 
(a) 1 (b) 0 (c) 5 (d) None of these 
Let A be the point where the curve 5a2x* +10ax* +x+2y -4=0(a €R,a # 0) meets the 


y-axis, then the equation of tangent to the curve at the point where normal at A meets the curve 
again, is : 

(a) x-oy+2a=0 (b) ox+y-2=0 (c) 2x-y+2=0 (d) x+2y-4=0 

The difference between the greatest and the least value of the function 


f(x) = cos x + = cos 2x ~ 5 008 3x 


11 13 9 7 

ed b) 2 nd d) 2 
(a) 5 (b) 6 (c) ri (d) 3 
The x co-ordinate of the point on the curve y = Vx which is closest to the point (2, 1) is : 
(a) 2 +Y8 (b) 1 +8 (c) -1 . V3 (d) 1 
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~ a 


PE SNE aig oh ; ae 
17. The tangent at a point Pon the curve y = Hf 22a) ~V4-— x meets the y-axis at T ; then 
2-vV4-x 
PT” equals to: 
(a) 2 (b) 4 (c) 8 (d) 16 


3 
x 
18. Let f(x) = (+ forx>1 
wzint 


MathsBySuhag.con 
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(a) g is increasing on (1,0) TekoClasses.com 
(b) g is decreasing on (1, 0) 

(c) gis increasing on (1, 2) and decreasing on (2, 0) 

(d) g is decreasing on (1, 2) and increasing on (2, «) 


and g(x) = feat? ~—Int) f(t) dt (x > 1), then: 
1 


19. Let f(x) =x? + 6x? + ax+2, if (-3,-1) is the largest possible interval for which f(x) is 


decreasing function, then a = 


(a) 3 (b) 9 (c) -2 (d) 1 
20. Let f(x) = tan? (=). Then difference of the greatest and least value of f(x) on [0, 1] is: 
x 


(a) 1/2 (b) 1/4 (c) x (d) 1/3 

21. The number of integral values of a for which f(x) = x3 +(a+ 2) x7 + 3ax + 5is monotonic in 
VxeR. 
(a) 2 — (b) 4 (c) 6 (d) 7 


x 

22. The number of critical points of f(x) = J (cos? t —3t) a + af : <== in [0, 67] is : 
0 

(a) 10 (b) 8 (c) 6 (d) 12 


{1 3x? 5x? ‘ : 
23. Let f(x) = min zs eye ge for 0 < x <1, then maximum value of f(x) is : 


5 

0 b) — 

(a) (b) 6A 

bs) 5 

= d) 2 

(c) 4 (d) 16 
2-|x?7+5x4+6| x#-2 

24. Let = 

a b* +1 x =-2 


Has relative maximum at x = -2, then complete set of values b can take is : 
(a) |b|21 (b) |b[<1 (c) b>1 (d) b<1 


TEMS ali sas 


mene oT com 


78 


-1 , 
25. Let for the function f(x) =| * > ~l<x<0, 
mx+c 3; O<x<l 


Lagrange’s mean value theorem is applicable in [-1, 1] then ordered pair (m,c) is : 


™ T “ ™ 
(a) (1.-3] (b) (1.3 (c) (-1-3] (d) (-1.2) 


26. Tangents are drawn to y = cos x from origin then points of contact of these tangents will always 


lie on: 
(@) S=++1 0) 4-4-2 Cee 
ae ae 7, y y° x y* x 
27. Least natural nufnber a for which x + ax™ 252Vxe(0,0)is: 
(a) 1 (b) 2 (c) 5 (d) None of these 
28. Angle between the tangents to the curve y = x? — 5x + 6at points (2, 0) and (3, 0) is: 
T Tt T ™ 
a) — b) — cd =- d) = 
(a) 3 (b) 4 (c) 3 (d) 5 


29 


x 
Difference between the greatest and least values of the function f(x) = } (cos? t + cost + 2) dt 


in the interval [0, 27] is Kn, then K is equal to: 


(a) 1 (b) 3 (c) 5 (d) None of these 
30. The range of the function f(®) = 2am + a ,9eE fo, # is equal to : 
0 tan@’ 2 
(a) (0,0) (b) (=, 2| (c) (2,0) (d) (2, 2 


31. Number of integers in the range of c so that the equation x? —3x+c =Ohas all its roots real and 
distinct is : 


(a) 2 (b) 3 (c) 4 (d) 5 
32. Let f(x) = fe (x -1) (x - 2)dx. Then f(x) decreases in the interval : 

(a) (2,0) (b) (-2,-1) 

(c) (1,2) (d) (-~,1) U(Q2, 0) 


33. If the cubic polynomial y = ax? + bx” + cx +d (a,b,c,d € R) has only one critical point in its 
entire domain and ac = 2, then the value of | b| is : 
(a) V2 (b) V3 (c) V5 (d) V6 

dy 


34. On the curve y = : 5? 
1+x 


is greatest in the first quadrant is : 


the point at which 


oG) of) (hs) (Ge 


Application of Derivati 


35. 


36 


37. 


38 


39 


40. 


41. 


42. 


43. 


503 s S03 737 9 


If f(x) = 2x, g(x) = 3sin x —xcosx, then for x (a2): TekoClasses.com 
(a) fx) > go) : (b) f(x) < g(x) 
(c) f(x) = g(x) has exactly one real root. (d) f(x) = g(x) has exactly two real roots 


Let f(x) = sin! ae). , then which are correct ? 
1+ g(x)? 

(i) f(x) is decreasing if g(x) is increasing and|g(x)|>1 

(ii) f(x) is an increasing function if g(x) is increasing and|g(x)|<1 

(iii) f(x) is decreasing function if g(x) is decreasing and |g(x)|>1 

(a) (i) and (iii) (b) (i) and (ii) (c) (i), Gi) and iii) (d) (iii) 

The graph of the function y = f(x) has a unique tangent at (e*, 0) through which the graph 

passes then lim In@.+7fG0) ~ sin fd) 
xe" 3 f (x) 

(a). 1; (b) 3 (c) 2 (d) 7 

Let f (x) be a function such that f’(x) = log,/3 (logs (sin x + a)). The complete set of values of ‘a 

for which f(x) is strictly decreasing for all real values of x is : 


is equal to : 


(a) [4,00) (b) [3,4] (c) (-, 4) (d) [2, 0) 
If f(x) = aln|x|+ bx? + x has extremas at x = 1 and x = 3, then: 
3 1 3 1 3 3 

a) a=—,b=-= b) a=—,b=-— c) a=-—,b=-— (d) a=--,b=-— 

(a) a 4 3 (b) 4 3 (c) 4 (d) 4 
l+sinx, x<0O 
Let f(x) = 12 St SO! then : 
(a) f has a local maximum at x = 0 (b) f has a local minimum at x =0 
(c) fis increasing everywhere (d) f is decreasing everywhere 
x 

If m and n are positive integers and f(x) = J (t —a)*"(t —b)*"*! dt, a # b,then: 
(a) x =bis a point of local minimum (b) x =bis a point of local maximum 
(c) x =ais a point of local minimum (d) x =ais a point of local maximum 
For any real 0, the maximum value of cos*(cos 6) + sin2(sin 6) is : 
(a) 1 (b) 1+sin?1 
(c) 1+cos*1 (d) Does not exist 
If the tangent at P of the curve y* = x° intersects the curve again at Q and the secaiatie line 


OP,OQ have inclinations a, b where O is origin, then| — B has the value, equals to : 
an 


(a) ~1 (b) -2 () 2. (ad) V2 


sd Problems in Mathematics for JEE 


“44, If x+4y 214 is a normal to the curve y 2 ~ ox? — fat (2, 3), then value of a + Pis : 


(a9 (b) -5 (c) 7 (d) -7 
45. The tangent to the curve y = e™ ata point (0, 1) meets the x-axis at (a, 0) where a €[-2, — 1], 
thenke: 
(a) |-3 0 (b) [-1 -5| (©) [01] (a) E 1 
9’ > 2 3 9’ 
& 
46. Which of the following graph represent the function f(x) = J e * du,for x > Oand f(0) = 0? 
y | y 
BO | 
C 
oF ¢ 
(a) (b) D ris 
~~ «© 
= 
6) 6) ‘ a O 
oO 
> — 
y oa © C 
7) 
ce 0) at 
co 
(d) = OD ‘ii 
re) xX 


47. Let f(x) = (x -—a)(x -—b)(x -c) be a real valued function where a < b < c (a,b,c € R) such that 
f"(a) = 0. Then if a € (c,;,c2), which one of the following is correct ? 
(a) a<c, <bandb <cy <c 


(b) a<c,c2 <b 
(c) b<c,c2 <c 


(d) None of these 
48. f(x) =x® -x-1,x €[1,2]. Consider the following statements : 


(1) f is increasing on [1, 2] 
(3) fis decreasing on [1, 2] 
Which of the above are correct? 
(a) land2 (b) land 4 (c) 2and3 (d) 3 and 4 


49. Which one of the following curves is the orthogonal trajectory of straight lines passing through 
a fixed point (a, b)? 


(a) x-a=k(y -b) 
(c) (x-a)? =k(y ~b) 


(2) f has a root in [1, 2] 
(4) f has no root in [l, 2] 


(b) (x-a)(y -b) =k 
(d) (x-a)* +(y —b)? =k 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 
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The function f(x) = sin? x —msin x is defined on open interval (-§ : 4 and if assumes only 1 


maximum value and only 1 minimum value on this interval. Then, which one of the following 
must be correct ? 


(a) O<m<3 (bl) -3<m<0 (c) m>3 (d) m<-3 

The greatest of the numbers 1, gia: gS als 55 6!/® and 7!” is: 

(a) 2/2 (b) 313 (c) 71/7 (a) 6/6 

Let | be the line through (0, 0) and tangent to the curve y = x? +x +16. Then the slope of | 
equal to : 

(a) 10 (b) 11 (c) 17 (d) 13 

The slope of the tangent at the point of inflection of y = x? - 3x + 6x + 2009 is equal to : 
(a) 2 (b) 3 (c) 1 (d) 4 

Let f be a real valued function with (n + 1) derivatives at each point of R. For each pair of real 


numbers a, b, a < b, such that 


in| FOAL O) + + f(b) | _ = 
fla) + fila) +... tf (a) 

Statement-1 : There is a number c é (a, b) for which f (n41) (c) = f(c) 

because 

Statement-2 : If h(x) be a derivable function such that h(p) = h(q) then by Rolle’s theorem 

h'(d) = 0; d € (p, q) 

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for 
statement-1 


(b) Statement-1 is true, statement-2 is true and statement-2 is not correct explanation for 
statement-1 


(c) Statement-1 is true, statement-2 is false 

(d) Statement-1 is false, statement-2 is true 

If g(x) is twice differentiable real valued function satisfying g”(x) — 3g'(x) > 3 V x 2 0 and 
g'(0) =—1, then h(x) = g(x) +x Vx > Ois: 

(a) strictly increasing (b) strictly decreasing 

(c) non monotonic (d) data insufficient 


If the straight line joining the points (0, 3) and (5, -2) is tangent to the curve y= ae ; then 
x 
the value of c is : 
(a) 2 (b) 3 (c) 4 (d) 5 
Number of solutions(s) of In |sinx|=-x? if x < E =| is/are : 
PVVY €0@ €or 


ol ese2glon tat 


oN 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


wy GGiiin: . 


TY EO0R 


The equation sin~! x =| x-—a| will have atleast one solution then complete set of values of a 
be : 
T T 

(a) [-1, J (b) -2, 4 (c) a5 1+ 4 (d) E ali 1 
For any real number b, let f(b) denotes the maximum of | sin x + aaa +bVxxeR. 
Then the minimum value of f(b) Vb € Ris: 

1 
(@) @) © 3 (d) 1 


Which of the following are correct 

(a) x4 + 2x? -6x+2=Ohas exactly four real solution 

(b) x? +5x+1=Ohas exactly three real solutions 

(c) x” +ax+b =Owhere n is an even natural number has atmost two real solution a, b, e R. 


(d) x? -3x4+c= 0, c > Ohas two real solution for x € (0,1) 


For any real number 5, let f(b) denotes the maximum of] sin x + ee +b) x &€R. Then the 
minimum value of f(b) Vb e Ris: 

(a) = @) 3 () = (d) 1 

If p be a point on the graph of y = ; = 5? then coordinates of ‘ p’ such that tangent drawn to 
curve at p has the greatest slope in seeeuinile is : 

(a) (0,0) (b) [va 3 ©) [~, 2) (a) a 5 | 


Let f :[0, 2x] > [-3, 3] be a given function defined as f(x) =3 cos. The slope of the tangent to 


the curve y = f-!(x) at the point where the curve crosses the y-axis is : 


2 1 1 

a) -1 b) -= — d) -— 

(a) (b) 3 (c) 6 (d) 3 
Number of stationary points in [0, x] for the function f(x) = sinx + tanx —2x is: 
(a) O (b) 1 (c) 2 (d) 3 
If a, b,c,deR such that —_ +3 = 0, then the equation ax? + bx? + cx +d =Ohas 

+ 
(a) atleast one root in (1,0) (b) atleast one root in (0,1) 
(c) no root in (-1,1) (d) no root in (0, 2) 
MathsBySuhag.com 
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66. If f'(x) =x) (x- 2)?. Where ((2)+0 and @(x) is continuous at x=2, then in the 
neighbourhood of x = 2 
(a) f is increasing if (2) <0 (b) f is decreasing if (2) > 0 
(c) f is neither increasing nor decreasing (d) f is increasing if (2) >0 


then 


67. If f(x) = x? —6x? + ax +b is defined on [1, 3] satisfies Rolle’s theorem for c = 2st : 
(a) a=-11,b=6 (b) a=-11,b=-6 (c) a=11LbeER (d) a=22,b=-6 
68. For which of the following function(s) Lagrange’s mean value theorem is not applicable in © 
{1, 2]? 


3 3 
a 3 2 SS sin(x —1) 
@ f@d=4.2 2 : () (602) 7 
(3-x) », x2— 1 7 x=1 
2 
(c) f(x) =(x-D|x-1| (d) f(x) =|x-1| 
2 2 
69. If the curves => +2 = land y* = 16x intersect at right angles, then : 
a 
(ay ae BLES (Ui) a =4V3 (0) at (d) a=+42 
ITANVV €00@ Ev F 
70. If thedi £y;sin @= P touches th 4x? = 27ay?, then — = 
tipesecpse| fyrsin y= P touches the curve 4x° = 27ay*, then — 
(a) cot? a cosa (b) cot? asina (c) tan? acosa (d) tan* asina 
MathsBySuhag.com 
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1. Common tangent(s) to y = x? and x = y? is/are : 


—2 
(a) x-y aa () x-y = (c) x-yose (@ x-y = 


2. Let f :[0, 8] > R be differentiable function such that f(0) = 0, f(4) =1, f(8) =1, then which of 
the following hold(s) good ? 


(a) There exist some c, € (0,8) where f’(c, ) = ; 

(b) There exist some c € (0, 8) where f'(c) = = 

(c) There exist c;,c. €[0, 8] where 8f'(c, )f(c2) =1 
8 


(d) There exist some a,B € (0, 2) such that [ fedae = 3(a7f(a?)+P7F(B7)) 
0 


sin~? (sinx) x>0O 


3. If f(x) = ; x =0, then 
os! (cosx) x <0 MathsBySuhag.con 
(a) x =Ois a point of maxima 9039037779 
(b) f(x) is continuous V x eR TekoClasses.com 


(c) global maximum value of f(x) Vx eRisx 


(d) sober ulecrna value of f(x) Vx e Ris 0 
be OG 


‘. - so 
4.A nein oR Ri is shear f f= [2 a sin) at os then 
0 


x=0 
‘ ey Le +3, 
(a) fhasa continuous  edvadve: ¥ xeR (b) fis a bounded function 
(c) f has an global minimum at x = 0 (d) f” is continuous Vx eR 
5. If] f"(x)|<1V x eR, and f(0) = 0 = f’(0), then which of the following can not be true ? 

1 1 1 1 
soe b) f(2)=- -2) =3 d) f|—|== 
@ s(-3) 6 (b) f(2)=-4 (c) f(-2) @ £5) 5 


6. Let f :[-3, 4] > R such that f"(x) > O for all x €[-3, 4], then which of the following are always 
true ? 
(a) f(x) has a relative minimum on (3, 4) 
(b) f(x) has a minimum on [-3, 4] 
(c) f(x) has a maximum on [-3, 4] 
(d) if f(3) = f(4), then f(x) has a critical point on [-3, 4] 


7. Let f(x) be twice differentiable function such that f”(x) > Oin [0, 2]. Then : 
(a) f(0)+ f(2) = 2f(c), for atleast one c,c < (0, 2) 

(b) f(0)+ f(2) < 2f() 

(c) f(0)+ f(2) > 2f() 


(a) 2F(0) + f(2) > 34(2) 


11. 


12. 


Let g(x) be a cubic polynomial having local maximum at x = —1 and g'(x) has a local minimum 
at x = 1. If g(—1) = 10, g(3) =—22, then : 

(a) perpendicular distance between its two horizontal tangents is 12 

(b) perpendicular distance between its two horizontal tangents is 32 

(c) g(x) =Ohas atleast one real root lying in interval (-1, 0) 

(d) g(x) =0, has 3 distinct real roots 


. The function f(x) = 2x? —3(4+ 2)x? + 2Ax + 5has a maximum and a minimum for : 


(a) A (-4,~) (b) 1 €(-2~,0) (c) A€(-3,3) (d) A€ (1,0) 


. The function f(x) =1+xIn(x+V1+x? )-vi-x? is : 


(a) strictly increasing V x € (0,1) (b) strictly decreasing V x € (-1, 0) 
(c) strictly:decreasing for x < (1, 0) (d) strictly decreasing for x € (0,1) 
Let m and-‘n ibé positive integers and x,y >O and x+y =k, where k is constant. Let 
f(xy) =x™y", then : 
(a) f(x,y) is maximum when x = mk 
m+n 
(b) f(x, y) is maximum where x = y MathsBySuhag.com 
nymzmin 
(c) maximum value of Flys Te 903903 7779 
m+n 
laches TekoClasses.com 
(d) maximum value of f(x, y) is LOL 
Opie 
The straight line which is both tangent and normal to the curve x = 3t 2 y =2t? is: 
(a) y+V3(x-1) =0 (b) y-V3(x-1) =0 
(c) y+V2(x-2) =0 (d) y -V2(x-2)=0 


13. Acurve is such that the ratio of the subnormal at any point to the sum of its co-ordinates is equal 


to the ratio of the ordinate of this point to its abscissa. If the curve passes through (1, 0), then 
possible equation of the curve(s) is : 


(a) y =xinx (b) poe (c) yoo 
* x 


14. A parabola of the form y = ax” + bx+c(a> 0) intersects the graph of f(x) = a The 
x“ —4 


15. 


16. 


17. 


18. 


19. 


number of possible distinct intersection(s) of these graph can be : 


(a) O (b) 2 (c) 3 (d) 4 

Gradient of the line passing through the point (2, 8) and touching the curve y = x°, can be: 
(a) 3 (b) 6 (c) 9 (d) 12 

The equation x + cos x = a has exactly one positive root, then : 

(a) ae(0,1) (b) ae(2,3) (c) ae(1,~) (d) a € (-~,1) 


Given that f(x) is a non-constant linear function. Then the curves : 
(a) y =f(x)and y =f “< (x) are orthogonal 

(b) y = f(x) and y = f 1 (x) are orthogonal 

(c) y =f(-x) and y = f(x) are orthogonal 

(d) y =f(-x)and y =f -1(_x) are orthogonal 


x 


Let f(x) = fer (t2 —1)t2(¢ + 1)2011 @ — 2)2012 at (x > 0) then : 


0 
(a) The number of point of inflections is atleast 1 
(b) The number of point of inflections is 0 MathsB y Suha g.con 
(c) The number of point of local maxima is 1 903903 7 779 
(d) The number of point of local minima is 1 TekoClasses.co my 


Let f(x) = sin x + ax + b. Then f(x) = Ohas : 

(a) only one real root which is positive if a >1,b <0 
(b) only.one real root which is negative if a >1,b >0 
(c) @nl¥ofie real nbpt which is negative if a <-1,b <0 
(d) only ang realreat-which is positive ifa <-1,b <0 


20. Which of the following graphs represent function whose derivatives have a maximum in the 


interval (0, 1) ? 
y y 


(a) (b) 9° 1 


(c) (d) 


21. Consider f(x) = sin> x + cos” x — 1x 'e fo 4! which of the following is/are correct ? 
(a) fis strictly decreasing in c a 

(b) f is strictly increasing in z, 4 

: ie MathsBySuhag.con 

(c) There exist a number ‘c’ in (0 4 such that f’(c) =0 90 3 9 9) 3 lal 7 9 


TekoClasses.com 
(d) The equation f(x) = Ohas only two roots in E 4 
2a41 
aloe Inx ; x>0O 
22. Let f(x) -| 0 ae: 
If f(x) satisfies rolle’s theorem in interval [0, 1], then a can be : 
1 1 1 
_— b) -=— — d) -1 
(a) 5 (b) 3 (c) 4 (d) 


x 
23. Which of the following is/are true for the function f(x) = | Ode (x >0)? 
0 


t 
(a) f(x) is monotonically increasing in C - D> (4n +1) 4 VneN 


(b) f(x) has a local minima at x = (4n a0; VneN 


(c) The points of inflection of the curve y = f(x) lie on the curve xtanx+1=0 
(d) Number of critical points of y = f(x) in (0,107) are 19 
24. Let F(x) = (f(x)? +f '(x))?, F(0) = 6, where f(x) is a thrice differentiable function such that 
| f(x) | <1 V x e[-1, 1], then choose the correct statement(s) 
(a) there is atleast one point in each of the intervals (-1, 0) and (0, 1) where| f’(x)|< 2 
(b) there is atleast one point in each of the intervals (-1, 0) and (0, 1) where F(x) <5 
(c) there is no point of local maxima of F(x) in (-1, 1) 
(d) for some c e (—1, 1), F(c) 2 6, F'(c) =Oand F"(c) <0 


3 


x +x? -10x; -1<x<0 
25. Let f(x) =< sin x; O<x<t 
1+ cos x; 5 seen 

then f(x) has : 


(a) local maximum at x = - 


(c) absolute maximum at x = 0 


MathsBySuhag.com 
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(b) local minimum at x = ; 


(d) absolute maximum at x = —1 


26. Minimum distance between the curves y? = x-1 and x” = y -1is equal to: 


7V2 


2 
a jy epneioad 
(a) ra (b) P 


e~ 


27. For the equation : = i. which of the following statement(s) is/are correct ? 
ae +X 


(a) Wheti A & (0, 0) equation has 2 real and distinct roots 
(b) When A € (—«, —e”) equation has 2 real and distinct roots 


(c) When A « (0, «) equation has 1 real root 
(d) When A « (-e, 0) eugation has no real root 


28. If y = mx + 5is a tangent to the curve xy? =ax? + by? at P(1,2), then 


18 


(a) oe ars (b) a>b 


19 


(c) a<b (d) Oe 


29. If (f(x) -1) (x? + x +1)? -(f(x) +) (x4 +x7 4D =0 
Vx € R —{0} and f(x) # +1, then which of the following statement(s) is/are correct ? 


(a) | f0d|22VxeR-{0} 


(c) f(x) has a local minimum at x = 1 


(b) f(x) has a local maximum at x = -1 


(d) } (cos x) f(x) dx = 0 


—T 


(a, c) 
(a, b, c, d) 
(a, d) 
(a, b, c, d) 
(b, c, d) 


| (a,b, ¢, d) | 


1. The minimum value of g(x) is: 


(a) 3-2 (b) 3+/2 (c) 3-2V2 (d) 3+ 2V2 


2. There exists two values of x, x, and x2 where g’(x) = > then | x;|+| xgl= 


(a) Lee (b) 2 (c) 4 (d) 5 
ase2si0e 7 2 


"Let the perpendicular from 


point Q on x-axis meets the curve y = g(x) 
3. gQ) = 
1 
(a) 0 (b) ; (c) 1 (d) 2 
4. Equation of tangent to the curve y = g(x) at P is: 
(a) 3y =12x+1 (b) 3y =12x-1 (c) 12y =3x-1 (d) 12y =3x+1 
5. If‘@ = the angle between ea to the curve y = a at point P and R; oe tan 8 equals to: 
a) — b) — c) — d) — 
(a) ; (b) - 4 (c) > ( 5 


6. If f"(x) > OV x €(-1,) and f'(0) =1 then number of solutions of equation f(x) = xis: 


(a) 2 (b) 3 (c) 4 (d) None of ie 
7. If f"(x) < OV x € (0,0) and f’(0) =1 then number of solutions of equation f(x) = x is: 
(a) 1 (b) 2 (c) 3 (d) 4 


8. The minimum number of points where f"(x) is zero is : 


(a) 1 (b) 2 (c) 3 (d) 4 


9. The product of all imaginary roots of P(x) = Ois: 


(a) -2 (b) -1 (c) -1/2 (d) none of these 


10. If p(x)+k=0 has 4 distinct real roots a,B,y,5 then [a] +[B]+[y] +[8], (where [-] denotes 
greatest integer function) is equal to : 


(a) -1 (b) -2 (c) O (d) 1 
11. The minimum number of real roots of equation ( p'(x))? + p(x) p"(x) = Oare: 


(a) 3 (b) 4 (c) 5 (d) 6 


1/2 
12. I, f(x) dx is equal to : 


1 1 1 

(a) Sb (b) — (c) 12 (d) — 
13. The largest interval in which f(x) is monotonically increasing, is : 

(a) [-< 5 (b) F«) () [- ;| (d) =~) 


14. In which of the following intervals, the Rolle’s theorem is applicable to the function 
F(x) = f(x) +x? 


(a) [~1, 0) (b) [0, 1] (c) [-1, 1) (d) [0, 2] 


Application of Derivati 1 


15. If complete solution set of ‘x’ for which function h(x) = f(x) + 3xis strictly increasing is (—c, k) 


then E ef equals to : (where [-] denotes greatest integer function): 


“ 


ie a 
(a) 1 (b) 2 ~ 4} {c) 3 (d) 4 
16. If acute angle of intersection of the curves a4 xo 5 = 0 and y = f(x) be Othen tan 6 equals to : 
8 16 Oe a4 4 
a) — b) — ~ ate) — d) — 
@) 35 0) 35 . =t0) 25 Os 
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1. Column-I gives pair of curves and column-II gives the angle 6 between the curves at their 


intersection point. 


x 


(A) (sin7? x)" 


sin x 


(C) | (sinx 


3. Let f(x) = a #1, g(x) = 


(x-1 


equation g (x) =¢,1 


(C) | The number of po 
equation h (x) =c, 


_ (cos™) 


Lia” ese temitin i 


— (cos x) 


(D) | dn (in x))2#@” _dnx} 


| (P) 


The pumnbes of poss 


Always positive 


Always negative 


May result in 
of values of x - 


(x +1)? 


(Q) 


(R) 


eee i MathsBySuhag.com 
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6. Consider the function f(x) = © ~ax + x* and a > Ois a real constant : 


e 


oak 


& = 


7. The function f(x) = Vax? + bx? + cx + d has its non-zero loca] minimum and maximum values 


at x =—2 and x = 2 respectively. If ‘a’ is one of the root of x2 -x—-6= 0, then match the 
following : 


(C) 


(D) 


rTekoClasses.co™ 


oan 


BOR; C>~Q; DQ 


B JARS; BQ; C>RS; DQ 

: R; B>ORS; C2QRS; D>P,RT 
BoP; CT; D>P,Q,RT 
B>oS; C>%R; DP 
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Bo-S; CoP; DOR 
B>P; C»~Q; DOR 


B>P; C>S; DOR 


10. 


11. 


blems in Mathematics for JEE 


wt. 


- Aconical vessel is to be prepared out of a circular sheet of metal of unit radius. In order that the 
vessel has maximum volume, the sectorial area that must be removed from the sheet is A, and 


; . A . 
the area of the given sheet is A. If = = m+n, where m,n €N, then m + nis equal to. 
1 


- On [1, e], the least and greatest vlaues of f(x)=x?Inx are m and M respectively, then 


[VM +m] is : (where [ ] denotes greatest integer function) 


od 22 * rd, eo . 
. If f(x) = saad - >t x is a decreasing function for every x < 0. Find the least value of p*. 
es 2 i eye 


\ a oe af oa ; 


x+ax*~x? , x> 


: AX. ne Ee . . woe . : : 
. Let f(x) = | KES BE, XS 5: Where ais a positive constant. The interval in which f'(x) 


is increasing is , <1. Then k + lis equal to 
a 


. Find sum of all possible values of the real parameter ‘b’ if the difference between the largest and 


smallest values of the function f(x) = x? — 2bx + 1 in the interval [0, 1] is 4. 


2 2 


Let ‘0’ be the angle in radians between the curves 36 r =1 and x?+y* =12. If 


@=tan7! (-- ; Find the value of a. 


V3 


- Let set of all possible values of 1 such that f(x) =e —(241)e* + 2x is monotonically 


increasing for V x € R is (—co, k]. Find the value of k. 


- Let a,b,c and d be non-negative real number such that a> + b° <1landc>+ d° <1. Find the 


maximum value of a2c? + b2d3. 


. There is a point (p,q) on the graph of f(x) = x* anda point (r, s) on the graph of g(x) = -8/x, 


where p > Oand r > 0, If the line through (p, q) and (r,s) is also tangent to both the curves at 
these points respectively, then find the value of ( ptr). 


f(x) = max|2sin y - x| where y € R then determine the minimum value of f(x). 


x 
Let f(x) = i) ((a-1) (t? +t+ 1)? ~(a+1)(t4 +t7 4 1)) dt. Then the total number of integral 
0 


~ values of ‘a’ for which f'(x) = Ohas no real roots is 


12. 


13. 


The number of real roots of the equation x2°!5 + ¢2914* ~ Qig 
x4 _ x? 

x® +2x3 -] 

relatively prime positive integers. Find the value of ( pt+q). 


Let the maximum value of expression y = for x >1 is 2 where p and q are 
q 
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3 a wy oe amy “ 


i ee ees 
Se Pe at 
14. The least positive value of the parameter ‘a’ for which there exists atleast one line that is 


tangent to the graph of the curve y = x? — ax, at one point and normal to the graph at another 


point is P. where p and q are relatively prime positive integers. Find product pq. 


15. Let f(x) =x? + 2x -t? and f(x) =0 has two roots a(t) and B(t)(a <P) where t is a real 


B 
parameter. Let I(t) = | f(x) dx. If the maximum value of I(t) be X.and|A|= P where pand qare 
q 
a 


relatively prime positive integers. Find the product (pq). 

16. A tank contains 100 litres of fresh water. A solution containing 1 gm/litre of salt runs into the 
tank at the rate of 1 lit/min. The homogenised mixture is pumped out of the tank at the rate of 3 
lit/min. If T be the time when the amount of salt in the tank is maximum. 

Find [T] (where [-] denotes greatest integer function) 

17. If f(x) is continuous and differentiable in [-3, 9] and f'(x) ¢[-2, 8] V x € (-3, 9). Let N be the 
number of divisors of the greatest possible value of f(9) — f(-3), then find the sum of digits of 
N. 

18. It is given that f(x) is defined on R satisfying f(1) = 1 and for Vx eR, 
f(x+5) > f(x) + 5and f(x +1) < f(x) +1. If g(x) = f(x) +1—-«, then g (2002) = 

19. The number of normals to the curve 3y° = 4x which passes through the point (0, 1) is 


2 
‘ x ; aa 
20. Find the number of real root(s) of the equation ae* =1+x+ es ; where ais positive constant. 


21. Let f(x) =ax + cos2x + sinx + cosx is defined for Vx ¢ Randa e R and is strictely increasing 


function. If the range of a is =, |, then find the minimum value of (m—n). 
n 


22. If p, and p, are the lengths of the perpendiculars from origin on the tangent and normal drawn 
to the curve x73 + y73 = 67° respectively. Find the value of V4p7 + ps. 


Listes _ 


x 
1. | a* inx+Ina-In( =] dx = 
e 


e\* x) 
(a) a* in £) +C (b) a* in{*) +C 
x e 
x x 
(c) a* +In() +C (d) None of these 
e 
2. The value of : 
li 1 1 1 ; 
im + —————— +......+ ——_—— lis: 
a a races ae rea Vnvn+3 Vn J2n 
(a) J2-1 (b) 2(/2-1) (c) J24+1 (d) 2(/2+1) 
3. If f= _ sin x dx = Ax + Blog sin(x — a) +C, then value of (A, B)is: 
sin (x - a) 
(a) (sina, cosa) os (cos a, sin «) (c) (-sina, cosa) (d) (—cosa, sin a) 
4. The value of the integral J f loatx? +2) 4. 
5) (X42)? 
V2. 4 5 1 DP a 1c 5 1 
—t 2 +— log 2-——log 3 —t 2 ~— log 2——_ log 3 
(a) 3 = sees me re (b) 3 = 12 12 oe 
a 5 1 | 5 1 
—t — log 2+ — log 3 d) —t —-— log 2+ —log3 
(c) 3 an ae og a og (d) : an /2 5 og er og 


e1+x8 r1+ E 
5. If =[ dx and I, = [| am dx, then : 
0 


(a) I; >1I, <1 (b) I) <1,I, >1 (c) 1<I, <I, (d) Ig <I, <1 


6. Let f:(0,1) > (0,1) be a ahercuuar function ue that f'(x) + 0 for all x €(0,1) and 


y1-(f())?ds - ‘| y1-(f(s))?ds 


f Ga = aE Suppose for all x, lim| © ==“ = f(x). Then the value 


of f (3 ; belongs to: 


(a) te 5 ©) {2,3} (c) (2,3) (d) {V7, V15} 


7. If Fe) oe a —cos® §—sin® @), then 


mL DiS $- 


i joo (b) 1—cos2 (c) = (d) Le —" 
le ease 


. te : 6 _,3 
8. The value of } Csi is equal to : 
9 (ax" +1) 


1 a 1 1 
£8 eee Sos | eee 
(a) é (b) 2 (c) ia (d) A 


1 
Se = 
9.2] Sin. Xax-(= a 
x 
0 


1 n 1 T 

iL a 2 ee “In2 

(a) ae 7 que (c) ; To (d) a 
1 


x 
10. Let f(x) be a differentiable function such that f(x) = x7 + oe f (x -t)dt, then | f(x) dx = 
0 


1 1 7 5 
(a) : (b) a (c) a5 (d) 3 


1 
11. If f’G) = f(x) + [ fod dx and given f(0) =1, then [ fod dx is equal to : 
0 


2. ag 3-e a (==) 
——e* +} —— |x+C ——— e* +) —— |x+C 

(a) 3-e (3-2) (b) 3-e 3-e 
(c) 0 ge nec (d) sees +($2)}x+c 

2-e 3+e —e 3+e 


(where C is an arbitrary constant.) 
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1+cos? x 1+cos? x 


12. For any x € R, and f be a continuous function. Let I, = [rec2-t)) dt,I, = [ fec2-t) dt, 


sin? x sin? x 
then I, = 
(a) I, (b) ae () 2, (d) 31, 
Stanxdx ; Care 
13. If the integral | -——~ "= x + aln|sin x - 2cosx|+C, then ‘a’ is equal to : 
(a) 1 (b) 2 (c) -1 (d) -2 
14. (3 (2+ Vx) dx is equal to : 
(x+14+-V7x)? 
2x 
(a) —~__ +¢ (b) —————_+C = 
x+Vx41 | x+Vx+1 3 2? S 
~2x ~x OM & 
(c) ———_-+C (@)) =2 = 6 C 
x+V¥x4+1 x+V¥x4+1 ae ” 
cx <3) 
(where C is an arbitrary constant.) 3M of 
Y 
[Pe Vo? | fa sela—2? Ja a = ~ 
15. Evaluate | ee ;x€e(01): ” . 
pane GP 
oO G 
1 1 
= —_ <> O + 
(a) 25x+C (b) 212x4+C sa 
1 
(c) 23x+C (d) None of these 
16. (— 2 aan! (Asin x) +C, then A = 
l1-tan?x A” 
(a) /2 (b) V3 (c) 2 (d) /5 
17. [oes equal to: | | 
92 (4 4 1)7/2 
1/6 -1/6 
(a) (#44) +C (b) o( 2+) +C 
x x 
56 . x Vv 
(45) +e @ (35) +e 
mic x+1 x+1 
48. ‘lf, = [ (sin x)" de; n EN, then 51,4 —6]¢ is equal to: 
: “ (a) sin x-(cosx)° +C (b) sin2xcos2x+C 
~:.. sin2x sin 2x 


[1+ cos? 2x + 2cos 2x] +C 


- “ac. 3 ~~ [1+ cos? 2x - 2cos 2x]+C (d) 


x 
19. So 
J (a+ bx) 


dx equals to : 


a+ bx 


1 a” 1 a” 
(a) —| a+bx-aln|a+ bx|- +C (b) —/| a+ bx-2aln|a+ bx|- +C 


2 2 
(c) ee a+ bx + 2aln|a+ bx|- . +C  (d) a a+ bx -2aln|a + ax|- . +C 
b? a+ bx b3 | a+ bx 


aa j Sx 418K". ee 
(x33 +x> 4+ 1)* 


x39 x39 
OT aan Os. ss 
3(x" +x° +1) (x? +x? +1) 
39 


x 
io  5(x3 +x°+1)° i‘ 
an, [{ <oSe + Senate Seon 10 
~FX10d0s? x + 5cos x cos 3x + cos x cos 5x 
(a) 20 (b) 10 (c) 2sin10 (d) 2cos10 
22. ja +x—-x7 ext dx = 


— (c) C (d) None of these 


Jae = f(x)+C, then f(10) is equal to : 


(a) (x+De*** +C (b) (x-e*** +C 
(c) xe" 4 (d) xext™ 4 
23. If { e* (ae + cosec?” [x + #) a = e* -g(x)+K, then (=) = 
(a) 0 (b) 1 (c) -1 (d) 2 
24 eo x* cos? x -xsin x + cosx ios 
x? cos? x . 
(a) val 1 +e (b) gene 1 +e 
cos x x cosx 
(c) fae lae 1 ee (d) pier lie x +e 
x COs x cos x 
1 
Ree L+x+vVx4+x7dx 
95. The value of the definite integral | ———————— dx is : 
= Vx +v1+x 
(a) 5a” =) (b) =(2 -1) MathsBySuhag.com 
i ee j@pletes 9039037779 
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26. 


27. 


28. 


29. 


30. 


31. 


(er (2Inx+1)dx 


(ec) xO 4¢ 


(d) (x*)* +C€ 


dx = -——-~~__ + C; where f (=| = 1; then the number of solutions of the 


(a) x*%4C (b) x7Inx+C 
If cose x 2010 f(x) 

J 952010 y (g(x)) 2010 
ST ay mf (x 2 
(a) 0 (b) 1 


[x *(anx)? +Inx+ 2 laeis equal to: 
x 


(a) x* [on x)? -=) +C 
x 


x Un x)? 


(c) x +C 


pee 

If I = | —————— is equal to: 
x3 V2x4 2x7 41 

V2x4 — 2x? 41 


2 


V2x4 ~ 2x2 44 


(c) —————— +C 


(a) +C 


x 
Inx-1 \° 
I asst dx is equal to : 
(In x)? +1 
(a) +C __iInx 
x7 41 (in x)* +1 


I =| =k 4 
4(x-1)3 (x +295 x + 


: 2 
(a) — (b) 3 


= {x} in [0, 2x] is/are : (where {} represents fractional part function) 


(c) 2 (d) 3 


(b) x*(Inx-x)+C 
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(d) x* Inx+C 


V2x4* ~2x2 44 


— +C, then ‘k’ is equal to: 


32. dx = Plog|x|+Qlog|x’ +1 +C, then: 
jae, eZ |x|+ Qlog|x” +1] 


33.1 = =} 
= 1. “sin? x cos® x 


we 


(a) 2P- tne 0 (b) 2P+7Q=0 


8 
sin® x — - COS” x 
dx is equal to : 


sin 2x 


@ sin 2x+¢ -¥ (b) +C 


(b) : +C 
(d) V2xt = 2x7 +1 
2x? 
—*_.+¢ (d) e[ . +c 
1+ (In x) x*+1 
3 4 
ied d)_ 
(c) 4 | (d) 3 
(c) 7P+2Q=0 (d) 7P-2Q=1 
—sin 2x 


(c) gee (d) -2sin2x+C 


3 


1/3 1/3 
34.1 = (eee. 


35. 


36. | (x + 2) dx 


37. (= (x) - f'Cg (x) 


a x+ cos? x 


(a) a In(1 + tan!/3 x)+C 


(c) 2/3 In(a+tan7? x)+C 


f (2012)* (2012)8i (2012)* gy — 
1—(2012)” 


(a) Clog 2012 e)2(2012)8i(2012)" +C 
(©) Clog 212 €)2(2012) 212" +.¢ 


(where C denotes arbitrary constant.) 


is equal to: 


(x2 +3x4+3)Vx+1 


(a) cogent eee +C 
V3 43(x+1) 


(c) ol vx }e< 


43 3(x+1) 


(where C is arbitrary constant.) 


fig (x) 


, x9), 
(a) og( 62 


© stale) 


38. i[fet(me+ 2-3 ara : 


(a) e* Inx+C,x+Co 


(c) Me Cyc; 
x 


(b) InQl+ tan? x)+C 


(d) | ina +tan?? x)+C 
273 


(b) (log 2012 e)2(2012)**8in* (2012)* £¢ 
(2012)sim "(2012)" 


(log 20912 €)” 


(d) +C 


pee ie 
(b) Acie asa) 


2 = | x 
d) ——t ee a eG 
- 3 (q25) 


Jocgceeo)- —log(f(x))) dx is equal to : 


g(x) 
See | eG 
(b) i(eeo) + 


(d) log (ets) +C 
f(x) 


(b) e* inx+t40,x4C, 
x 


(d) None of these 
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1 
39. Maximum value of the function f(x) = n i} t sin(x + xt)dt over all real number x: 
0 


(a) Vn741 (b) V¥n74+2 (c) V¥n74+3 (d) Vn7 +4 


40. Let ‘f’ is a function, continuous on [0, 1] such that f(x)<V/5 Vxe[01] and 


1 
fds Ee Vxe E ? 1 then the smallest ‘a’ for which } f(x) dx < aholds for all ‘ f’ is : 
x 
0 


(a) J5 (b) WS. 2in2 (c) 2+n( 2 (d) 2+2in( 28) 


e2 


41. Let 1 = [an x)" d(x?), then the value of 21, + nl, 1 equals to : 
1 


(a) 0 (b) 2e” (c) e? (d) 1 
2n 
42. Let a function f:R — R be defined as f(x) = x + sin x. The value of | f 1 (x) dx will be : 
0 


(a) 2n (b) 2n*~2 (c) 2n7+2 (d) 2? 


; 4 
43. The value of the definite integral ie (2 + In{ x +Vx7 + 1) + 5x3 -— ax* Jae is equal to: 
-1 


(a) de o) + (c) 2 @ = 
2[x] 
r | 3x —[x] 
44. | tpg is equal to (where [*] denotes greatest integer function.) 
= 3x -[x] 
28 1 . 
(a) = (b) 3 (c) O (d) None of these 
P 2e 
45. If f(x) = Ipdandan.us V x €[1, 0) then | fade equals is : 
2 2 2 
(a) © = (b) £ (Oi 2 2e (d) None of these 


“Ei [Q2aay + Sysiny -2 
A (2y* -8y +11) 
(a) 0 (b) 2 (c) -2 (d) None of these 
MatnsBySuhag-cOP 
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dy is equal to: 


sin x 


4 
: 2 } x>O If } = esinx? ay = F(k) - F(1), then one of the possible values of k, 
1 


47. Let 4 a -( 
dx 


is: 
(a) 15 (b) 16 (c) 63 (d) 64 


nthe /h 
2 


[cer dx -[x?e~ dx 


a 


48. Value of lim is equal to : 
h-0 


0 
heVA 
(a) n(—-n2)e"®”—(b) 2n(d—n2)e™™"”— (ce) mCl-me™ ~=—S(d) we ™ 
49. Let f:R* > R bea differentiable function with f(1) = 3 and satisfying : 
xy x y 
| f@dae =y| fae ‘ x| fede Vx,y €R*, then f(e) = 
1 1 1 


(a) 3 (b) 4 (c) 1 . (d) None of these 


50. If[-] denotes the greatest integer function, then the integral | - - 
<p . sin x —[sin x] 


i, then fx ~1his, equal to : 


eer . : 
i esinx-Isinx]q (sin? x —[sin? x]) is 


(a) 0 (b) 1 (c) 2 (d) 3 
x 
51. Calculate the reciprocal of the limit lim J xet -*” dt 
x—>00 
0 
(a) 0 (b) 1 (c) 2 (d) 3 
52. Let L = lim (Od 4 OR OS ot OE then value 
noo\424n-14n2 224+n-2+n2 3%+n-3+n? 3n 
of e# is: 
(a) 2 (b) 3 () 4 @ 5 
2 
53. The value of the definite integral | (v1 + x3 49x74 2x \de is : 
0 
(a) 4 (b) 5 (c) 6 (d) 7 
54. The value of the definite integral J ae dx is : 
ox +4 
In3 min2 
(a) * (b) | 
2 3. MathsBySuhag.com 
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10 
55. The value of the definite integral J ((x -5) + (x—-5)7 +(x 5)3)dx is: 


@ = oo) 2° Q = a= 
3 4 
56. The value of definite integral | Se equals to : 
(1+ x7)(1+ x7) 
7 Tt Tt T 
ee b) — = d) — 
Oar 0) 5 or Cie 
n/2 . 
57. The value of the definite integral Gees equals to : 
1+ 2sinx 
T 1 ™ 
= 1 a d) = 
(a) : (b) (c) 7 (d) ji 
[an x)? dx acon 
58. The value of lim 2—_____-___ = MathsBysu ag. 
as x7 41 903 903 7779 
(a) nm (b) x TekoClasses.co™ 
16 4 
2 
(c) = (d) None of these 
¥ 2013 ‘ : 
59. If (x? +r? (l+r“)|-k 
iP r=1 x? + r? I sie 
then k = 
(a) 2013 (b) 2013! (c) 20137 (d) 2013213 


60. f(x) = 2x-tan x-In(x+V1+ x?) 
(a) strictly increases Vx eR 
(b) strictly increases only in (0,0) 
(c) strictly decreases Vx ER 
(d) strictly decreases in (0, 00) and strictly increases in (—00, 0) 


n/2 ae 
61. The value of the definite integral | —__—___—_ 
» tanx + cot x + cosecx + secx 


(1-5 Ones (©) na (d) None of these 


7 
62. The value of the definite integral 
. 3 


(a) 2 


2 

€ 
63. The value of the integral J 
1 

e 


3 
(a) 3 


64. The value of lim 


(a) 29(2) 
wT 


n 
-65. The value of lim >; 


noo k=l n 


1 


(a) —sin4+ Ly me 
4 16 16 


1 : 
(c) 7; (1 -—sin 4) 


cosec2x 


[eg@e)de 


2 


n-— 


(b) 1 


Inx 
x 


5 


(b) = 


2 


(b) —4g(2) 
T 


k__ 4k 


1 


dx is: 


cos— equals : 
n 


cos x7 + cos(10 — x)? 


(c) 


(c) 


(c) 


(b) 


(d) 


dx is : 
; (d) None of these 
3 (d) 5 
-25(2) (d) -49(2) 


1 sin 4 cos44 
4 16 16 


“ (1 — cos 4) 


66. For each positive integer n, define a function f, on [0, 1] as follows : 


; 1 
Then the value of lim J f,(x) dx is : 
N—->0o 0 


(a) a 


« 3 


if 


if 


x=0 


jwale oOo 
A A 
bs s 
IA lA 


m A 
bat 
IA 
A astlwalrwale 


= 


bs 
zal, 
A 
= 


(b) 


(d) 
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67. Let n be a positive integer, then 
n+1 


[ min{|x-1],]x-2],|x-3], beens |x —n|} dx equals 
0 


(n +1) (n+ 2) (n + 3) (n + 4) 
ee d 
(a) , (b) F (c) Pi (d) ——— 4 


68. For positive integers k =1,2,3...... ,n, let S, denotes the area of ga: (where ‘O’ is origin) 
such that Z AOB, = =, OA =1and OB, =k. The value of the lim — 7 is : 


noo n2 
2 4 | 8 
(a) — (b) — (c) = (d) —~ 
n : x ae 
1 2014 
69. If A = =| The x) dx and B = | Troe then : 
r=0 
(a) A=2B. (b) 2A =B (c) A+B=0 (d) A=B 
70. If f(x) = 3] defined in [0, 3], then | (f(x) + 2) dx = 
(where [-] denotes greatest integer function) 
(a) 0 (b) 1 (c) 2 (d) 4 
g(x) dt cosx 
71. If f(x) = } »Z(X) = fa+ sint)? dt, then the value of f' (= )is equal to: 
0 1+t3 0 
(a) 1 (b) -1 © 0 (a) ; 
‘ Eo: 
72. Let f= [ cae? -2f'@ de, find 9f'(4) Om ¢ 
pee 2 ; om - U 
Se Coma 
(a) 146 (2: iy _(b): 4 (c) 8 (d) 32 = 9 y 
73. Evaluate lim|. ao) <9 owe 2" +e penne 3° + aa fa © & 
nro 3 He n?42% 13433  ” on a OC 
oe mae 
ag 
(a) 13 (b) Ing (c) In4 (d) n6 on 
3 3 3 3 © G 
sf = 
2n 1-tan? — 
74. The value of [ cos” —_____2 |dxis : 
2x 
0 1+ tan S 


(a) x? (b) = (c) 2n? (d) 1? 


1 
75. Given a function ‘g’ continuous everywhere such that } g(t)dt =2and g(1) =5. 
0 


If f(x) = ; [c-t)? g(e)de, then the value of f"(1) - f"()is 
0 


(a) 0 (b) 1 (c) 2 (d) 3 
* x? cos* xsin? x oe 
76. if [a =X [ sin? xdx, then the value of Ais : 
A n? ~—3nx + 3x? A 
TT T v8 T 
a a at d) = 
(a) 12 (b) 3 (c) 4 (d) 3 
V3 
1d -1 2x 
eal an 2) equals to 
(a) 7 (b) = (c) : (d) None of these 


3 
78. Let y ={x}"! then the value of J y dx equals to : 
0 


__. (where {+} and [] denote fractional part and greatest integer function respectively.) 
bs 


Pe 11 5 
“t(a) il — 3 d) = 
‘ @) 0) = (c) @ 2 
: Ee tan7} 
- 79, [= ae 
ce o x 
: 7/4 si n/2 l n/2 1 n/4 
@) [x (b) { ~—d © sf—« @>f——oe« 
> x » sinx 2 ) sinx 2 5 sinx 
4/n 1 1 
80. The value of J (3x? sin - xeos+ axis 
x x c 
=“ 2 ee 
oe) : 
a (b) A404 ow 
T oO re) 
32/2 | rat 
(c) (d) None of these BOS 
n° n oO O 
81. The number of values of x satisfying the equation : o on ss 
A 2 
t 28t EO 
iCeees dt SS ig: eo 
a 3 108 (x41) VX +1 a 
(a) O (c) 2 (d) 3 


82 re a Me see ws SI gee eae aimee +n? ae 
"Se n° n—> 00 n> 
1 1 1 
a) — zero c) — d) — 
(a) a0 (b) (c) Fi (d) = 


cosx 
[ (cos? t)dt 


83. The value of lim ~1______ is equal to: 
x ~0* 2x-—sin 2x 


2 1 
0 —1 ec = d) -— 
(a) (b) (c) 5 (d) 4 
2 
84. Consider a parabola y = oz and the point F (0, 1). 
Let Ay (%1,¥1),A2(X2,¥2),A3(%3,Y3),..0- An (Xp, Yn) are ‘n’ acne on the parabola such 
x, >Oand ZOFA, = kn a_i beers eerie ,n). Then the value of lim — fae is equal to: 
2n n—->oo fl 
(a) 2 (b) 4 ie 2 (d) None of these 
T T 7 
4 
85. The minimum value of f(x) = | e*-tl de where x €[0, 3] is: 7 
0 = Ot 
(a) 2e2-1 (b) e4 -1 (c) 2(e? -1) @e2-1 ONE 
Om 
cos x 7 cose x, . CM o 
86. [Raed then n | dvis equals to : = Ww) 
x IO w 
3 «=O 
(a) = (b) = (c) x (d) = aoc 
2 _ 2 ee. 
87. AT sink (cos -sin 2) de = es Oe 
2 2 = oe ~ 
1+sinx ' 2 1 : 
(a) ————+C (b) (1+sinx)*+C (c) ————— +C (d) sinx+C 
v¥1+sinx 
88. If Tn, -[% con then the value of J sl is equal to (n eI): 
: ar 
j ss aa (b) 1 @ + (d) 0 


i : 


x 
89. The value of function f(x) =14+x+ | (In*t +2 In t)dt where f’(x) vanishes is : 
1 


(a) + (b) 0 (« 2 aie 
é é€ é 


Pe ge god ea ie 


x 
90. Let f be a differentiable function on R and satisfies f(x) = x7 4+ | 


0 

is equal to: 

1 1 7 
a) = b) —= ec) oe 
(a) 3 (b) 4 (c) 2 

* cos? x 
91. The value of the definite integral ars equals to : 
-(n/2) 

Cee (b) x () 2 

4 2 


2 = = 
92. | x —— ecot "dy = f(x) eet ley) eC 
x“ +1 


where C is constant of integration. Then f(x) is equal to : 


(a) -x (b) V1-x (c) x 
93. lim = (Vn? +1 +2 no eo as +ny(n24+n?) =: 
no n 
3/2 -1 2V2-1 3/3 -1 
(a) 3 (b) 3. (c) 3 


: (x? -1) ; 
4, |_—-—__*+*—-dx, is: 
i ‘leben : 


1 
et f(x —t)dt ; then J f(x) dx 
0 


5 @ Find + x4) + Fin + x9) +¢ (b) Zin(i + x*)—J In + x9) +¢ 


t 


™ 


cosx 


| (cos™! t) dt 


95. The value of Limit is equal to: 
x00* 2x-sin2x 


ae (c) ZIn(1 + x*)—In@ +x) +¢ (d) zin(i + x*)+In(1 +x) +¢ 


(a) 0 (b) -1 (c) ; 
96. Let f(x) = lim es then [ fed dx = 
no 1+(tan~ x)” : 
(a) tan(sin1) (b) sin(tan1) (c) 0 (sin [22] 
| com 
97. The value of | pee |S B 
er tin area) Maths y 3771 9 


1 1 1 
= = a d) 1 
(a) (b) 3 (c) 5 (d) 


4 
y 
i} |t-1| de 
98. The value of lim 1——_____ is : 
ysi*t tan(y -1) 
(a) O (b) 1 (c) 2 (d) does not exist 
99. Given that (—" = x (2n - 3) dx Find the value of 


en | 
(l+x7)") 2n-1)4+x2)" 9 An-D4 4x2)" 


1 
| _ ee _ (you may or may not use reduction formula given) 
0(1+ x*)4 

11 Sn 11 Sn 1 Sn 1 San 
a) —+— —+— c) —+— d) —+— 
@) 2 64 () 48 32 () 24 64 ©) 6 32 


n/4 
100. Find the value of J (sin x)‘ dx: 
0 


3m 3x 1 3x 3 3n 7 
a) — . b) —-- c) —-= d) —-— 
@ Te ) 324 ©) 32 4 6 8 
101, | SOS2% + COSO% ay = Asin 4x + Bsin+C, then A + Bis equal to: 
2cos 5x -1 COE 
(Where C is constant of integration) S ~ 4 
1 3 5 mh 
a) — = c) 2 d) = ” 
(a) 5 (b) 4 (c) (d) 4 g NM © 
W) 
dx - 1 x4 37M Ww 
102. { ——"— = In — |+C where p,q,r € N then the value of (p + q +r) equals Le O w 
x +x P \1l+x m Oo 
(Where C is constant of integration) 2 *) 2 
(a) 6039 (b) 6048 (c) 6047 (d) 6021 ofa 
1, 1 ; Ss Or 
103. If [e* dx =a, then [x7e dx is equal to 
0 0 
1 1 1 1 
(a) —(ea-1) (b) —(ea+1) (c) —(ea-1) (d) —(ea+1) 
2e 2e e e 


n+l 2 
104. If f(x) is a continuous function for all real values of x and satisfies i} f(x) dx = r Vn el,then 
n 


5 
[ FC x1)dxis equal to : 
-3 Lobe 


opp 
ORE a. 


= 
Loy ey 


19 
(a) > 


3 


dx 1+x b Cc 
105. If —+ +d, then 
Jaa 4 (+x 32 x x? 1+x . 
(where d is arbitrary constant) 
1 1 1 1 1 
=—,b=-, = =_, =—-—, = 
(a) a 5 : x ; (b) a b = c 3 
2 1 1 2 1 1 
=—,b= —; — ees d =—,b=-—, = 
ae : : 3 ag). S@ 3 3 . 3 
1 1 
106. lim ————— + —————— + ...... —_——— is equal to: 
a kisi “neo nda 
(a) 2 (b) 4 (c) 26/2-1) (d) 2V2-1 
2 2 
_f_ yw ; ; 
- 107. Let f(x) = J ea . The value of the integral | xf (x) dx is equal to : 
x 1 +y 0 
1 4 2 
b) = — d) = 
(a) 1 (b) 3 (c) 3 (d) 3 
n/3 
108. The value of the definite integral fina +3 tan x) dx equals 
0 
2 
™ ™ tT Tt 
sl eat —AIn2 d) —In2 
(a) ane (b) : (c) oo (d) >in 
ae 100 1 
109. If Oe a, then Sfue- -1+x)dx)= 
r=] 0 
(a) 100a (b) a (c) 0 (d) 10a 
n yk+29k . 
110. The value of | lim >> dx is : 
age Ke0 
- -1 
2 te 2 é 1 d e 
(a) e~—1 (b) (c) 3 (d) 4 
111. Evaluate : [xPvi +x° dx. 
(a) 4 4x35? - ght xe +6 com 
1 : ‘ ny i, nt § qi <4 gyn? 4 9 
b) 24x98 -Lat x goeei ss | gBNP 17 
15 9 yhor 90° co™ 
(c) 2 4 x3)9? 2 14 x39? + 90° c\ae 
15 9 4eX° 
(d) = (1+ x9)9? - 21+ x9)? +C 


112. 


If f(x) = jor dt, which of the following is true ? 


(a) (0) > fa.» 

(b) f(0) < fQ-1) > f(2-1) 

(c) f(0) < f-) < fQ-1) > f(3-1) 

(d) f(0) <fa-D<f(2-D<f(3-) > f(4-1) 


x3 +3x74x49 


113. Evaluate : 
J (x? +1)(x? + 3) 
(a) In]x? +3|+3tan7! x+c (b) SIn|x? + 3|+ tant x+c 
(c) Sin|x? + 3]+3tan xc (d) In{x?+3]-tan7 x+c 
Vsec? x 
114. ————— dx equals to: 
sin” x 
1 3/2 1 
(a) (tan x)7/2 —Vtanx+C (b) af (tan x) -zie |e 
3 tan x 
(c) = (tan x)9? — Jtanx +C (d) vVsinx +Vcosx+C 
xX sin(tx) 
115. lim dt equals to : 
x06 
(a) 1 (b) 2 (c) e (d) Does not exist 
mn , n/2 
116. If A = [Pax then (= cos 2 SOS EX dx is equal to : 
2 x 
0 * 0 
(a) 1-A (b) s-A (c) A-1 (d) 1+A 


_ MathsBySuhag.con. 
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dx 1 2 
1. | ——— = -—____ + —_*——_ + C, then: 
laa 30 4+V¥x)% 704+Vx)% 
(a) k, =5 (b) k, =6 (c) ko =f (d) ky =8 


a P 
2. If (e* + cos xIn( x +V14+x? Jax > , then possible value of o can be : 


-a 


(a) 1 (b) 2 (c) 3 (dd) 4 
3/2 
3. Fora > 0, ifI = =[/= 7 dx =A sin™ i _ }: C, where C is any arbitrary constant, then : 
a? -x3 
(a) A =< (b) B=a*? (c) A =< (d) B= a"? 


4. Let [ xsin x-sec® xdx = 2: fO)-800) +k then : 


(a) f(x) ¢(-1)) (b) g(x) = sin xhas 6 solution for x €[-7, 2] 
(c) g(x) =f(x),VxeER (d) f(x) = g(x) has no solution 
5. If [ (sin 30+ sin 0) cos 6 e" dg = (A sin? @ + Bcos2 0+C sin® +Dcos0+E)e"° + F then: 
(a) A=-4 (b) B=-12 (c) C =-20 (d) None of these 
3/2 
6. Fora > 0, if I = [Wa dx = Asin“ ™ +C, where C is any arbitrary constant, then : 
a? -x3 
(a) Azz (b) B= a9? (c) Azz (d) B =a"? 
7. If f(@) = li 
ae neo 3 “ nJ/(36n — = (m8; ne 2 | 
Se ee ) 
(a) fa) =— 0) Oe f a 
6 2 : 9\2 
9? -(« ~ 3) 
2 
(c) f(6) is a constant function (d) y = f(8) is invertible 
8. If f(x+ y) = f(x) f(y) for all x, y and f(O) # 0, and F(x) = oO then 
1+(f(x)) 
2011 2011 2011 2010 2011 
» F(x) dx = J F(x) dx ) f F(x) dx - J F(x) dx = J F(x) dx 
-2010 ~2010 
2011 con 2010 as 
(c) } F(x)dx - oMathsBySunag- go | (2F(—x) — F(x)) dx = 2 J F(x) dx 
2010 903 903 777 2010 


TekoClasses.com 


2 71 
11 = i 
9. Let J = | (cot 4 - + cot! x] dx, K = | sia *_ dx. Then which of the following alternative(s) 


S me |sin x| 


is/are correct ? 
(a) 2J+3K =8n (b) 4J74+K?2=26n* (c) 2J-K =3n (d) 


10. Which of the following function(s) is/are even ? 


(a) f(x) = Jn(esliee jae (b) g(x) = joe 


(c) h(x) = |( free -Vi-t t+t Tala Ke IG) = a= nT a 


er ok: neat o oie 
2 1 
11. Let = a 2 and I, = im ie * . Then : 
+ 

eco, aaore MathsBySuhag.con 
(a) Both], and l, are less than 22/7 9039037779 
(b) One of the two limits is rational and other irrational T 

ekoCl 

ee Classes.com 


(d) I, is greater than 3 times of L, 


12. Fora>O0, ifI = Wa 7 de= Asin- (S =} C, where C is any arbitrary constant, then : 


3 3 
dx a 
13. caer a =atanx+btan~ (ctanx)+D, then: 
—sin" x 
(a) a= (b) b= V2 (e242 (a) b= 
2 2/2 
14. The value of definite integral : 
2014 
J A equals 
equals : 
20141 + sin2°! (x) + -y1+ sin 40° (x) 
(a) 0 (b) 2014 (c) (2014)? (d) 4028 


foe) 


15. Let L = lim ae where a € R then L can be: 
Res LR 


Tt TT 
(a) x (b) 3 (c) 0 | (d) 3 


1 : 
1 1- Vx ent(s) is/are: 
[a+ vx J = [,/——*~ de then correct statem 
16. Let I = [ rp ati J ice 
0 


(a) I+ J=2 


Q4n 
(b) I-J=n (c) I= 5 


wiatns BySuhag.con 
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Shy hae ay ¥ Caeted- 


DAVY E08 EFS 


tty 


(7 ios 
eapeB[On i457 


(b, c) : | (a, ¢, d) 


? d F 
(a,b, 4) | Sen 
@d [=| beac 0, ¢) 


4-"a 
2 


(d) J= 


1. If f:R -(2n + 1) —> R then f(x) bea: 


(a) even function (b) odd function 
(c) neither even nor odd 


2. The number of solution(s) of the equation f(x) = x? in[0, 2n] be: 


(a) 0” a — &) 3 (c) 2 


3. The minimum number of values where f”(x) vanishes on [0, 2] is: 


(a) 2 (b) 3 (c) 4 


1 


4. [f (1+ x) xe" dxis equal to : 
-1 


(a) 1 (b) x (c) 2 


1 2 
5. [fa tye edt — | f(2-t)e*™ de is equal to : 
0 1 


2 
(a) | fieyes™dt  (b) 1 
0 


(c) 2 


(d) even as well as odd both 


(d) None of these 


(d) 5 


cori 


(d) 0 


03903 7779 
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9 
sd 


\ 


(d) x 


6. Minimum value of f(x) is: 


(a) 0 (b) 1 (c) . 


(d) Does not exist 


7. The number of points of intersection of f(x) and g(x) is/are : 


(a) 0 (b) 1 (c) 2 (d) 3 
8. The area bounded by g(x) with co-ordinate axes is (in square units) : 
(a) 2 (b) 2 (c) 2 (d) None of these 


9. b= Oo _ ~ TekaClasses.com 


3 ae 3 3.3 
223 Cali Pail ae 
ig Ores () > +3 @) ots 
10. The length of the subtangent of the curve y = f(x) at x = 1/2is: 
(a) Ve-1 (b) ve=1 : (c) ve+1 (d) vest 
1 
11. [ f(x) dx = 
Fi 0 


+ 


1 
ny 


12. f3(x) equals: 
x3 5 x3 11 x3 11 x3 5 
(a) ca ars (b) - Inx (c) — Inx - nx 


13. Value of lim (A) in) : 
no In(n) 


(a) 0 (b) 1 (c) -1 (d) -e 


14. If g(x) = 2 2 ©) then | ses 


Vg(e*)-2 


(a) sect(e*)+C  (b) sec !(e%)+C 


(Where C is constant of integration) 


e* 
15. } ree dx 


x ome 
(a) cot! 2e_-1 


(c) tan7! 


is equal to: 


(c) sin-'(e*)+C 


SOE 
2 + ( De* 43 on § 

(b) aul a +C mM G 
2. _1( 2e* -1 320 wn 
(d) =n eG +C QO 
E 

29 


(d) sin!(e*)+C 


16. The value of C is: 


3 

- b) — 

(a) (b) 5 
17. The value of Lis: 

2 1 

= b) = 

(a) 7 (b) 5 


sin x —siny 


x-y 


Advanced Problems in Methamatics for SEE 
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(A) 


(B) 


(C) 


(D) 


(A) 


(C) 


(D) 


C>S& 
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: i Fin 


1. j= tres (arccos 3x)* Ge 1 


(v1 ~ 9x? + (cos? 3x) kz + C, then ky’ + kz = 
1-9x? Ki 


(where C is an arbitrary constant.) 


2. 1f | 


= — then find the value of : 
(a? + Be ka 


2n 
3. Let f(x) =xcosx;xe =, 2n| and g(x) be its inverse. If [g@odx an” +Bn+ y, where a,B 


and y €R, then find the value of 2(a +B + y) 


6 4 2453/2 ; 
4. If [oe 4x44 x?) 2x4 + 3x7 +6 dx = oe +C where C is constant, then 
find the value of (B + y — a). 


1 2 
5. If the value of the definite integral [cot [| cot7! —__*____. dx = n?(Va -b) 
aT Vv1-x? y1—(x2)> 


Je 
where a, b,c, N in their lowest from, then find the value of (a+ b +c) - 
= Oe 
6. The value of {5% te wx = rant (2880241) ° Oo 
tan? x+tanx+1 JA VA of o 
omy w 
Then the value of A is : © m oO 
Ww 
+ 4x3 (1+ (x4 )2010) r 3 OW 
7. Let | 42012 = NO O- 
(1+ x") L SOG 
ine O 
where 4 and p are relatively prime positive integers. Find unit digit of y = on) be 
J3 - Oa 
8. Let J [ +1 + In( ae Jax = N. Find the value of (N — 6). s > 
1 


9. fs per es 


. cos? x- -sin® A = Atan™' (f(x)) + Bln ee +C where f(x) =sinx + cosx find the 
«Yale af of (2A + - 9/2B) - 3. 


the Valtie of f fa for which the area of triangle included between the coordinate axes and 
“any. P tahigent to the curve x *y = 7 is constant (where A is constant.) 


6 8 ©? 
11. Let! -[x (xn-—x)> dx, then = 


p 


1 1 
12. If maximum value of } ( f(x))3 dx under the condition -1 < f(x) <1; } f(x) dx = Ois a 
0 0 


(where p and q are relatively prime positive integers.). Find p + q. 


13. Let a ee function f(x) satisfies f(x)- f'(-x) = f(—x)- f'(x) and f(0) =1. Find the 


value of fn pe HK y 
x 


100 
14. If {x} denotes the fractional part of x, then I = {Vx} dx, then the value of = is : 
0 


zsin(n + 
15. Let I, =[—«& where neW. If 1? +12 +12 +...... +13, =mn?, then find the 


es 
0 sin| — 
3) 


largest prime factor of m. 


y 
16. If M be the maximum value of 72 [ yx* +(y -y7)* dx for y € [0,1], then find = 
0 


1 : 
17. Find the number of points where f(6) = | sey is discontinuous where 0 « [0, 27]. 


*,1-2xcos6 + x 


18. Find ne value of lim $-(1 + as +— - ee + +1. 


nodn\ Ja v3 Jn 
a6 The iecitnan value of sin x- f(x) dx , subject to the condition | f(x)|<5is M , then 0 is 
; sk —n/2 


equal to : 


1 
20. Given a function g, continuous everywhere such that g(1)=5 and | g(t)dt =2. If 
0 


= 1 i 2 . w " 
f(x) = 5/0 g(t) dt, then find the value of f”(1) + f"(1). MathsBySuhag.com 
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m/2 ,. 9 
1 9) de 
snes TekoClasses.com 


21. If f(n) == | ,n EN, then evaluate FQ5)+ f@) 
T 


sin? 0 f(12) - f(10) 


2 
22. Let f(2—x) = f(2+ x) and f(4-x) = f(4+ x). Function f(x) satisfies [ Fodde = 5. 
0 


50 
If | f(x) dx =I. Find [vI - 3]. (where [-] denotes greatest integer function.) 


Indefinite and Definite Integration 


25. fsx ae 8 and | cosx | dx = 9 then the value of 


1 5 - a core 32 # Hes 
23. Let I, = fla ee ee aa ee + Idx. If 2e5 can be cae as rational ? in its 
“ 2 3 2n no q 
lowest form, then find the value of pane. 
(4) i =P 
24. Let limn 2\ ” YG gee eee ae ree ntyr =e 


no 


oe p and qare relative prime positive integers. Find the value of| p+q|. 
a+b b 


[ xsinx dx \is: 
a 


V2 x 


26. If f(x), g(x), h(x) and g(x) are polynomial in x, 


| J £CO AG) a | [sd 49 a-| [ fC) 409 a | [Gd hd a 
1 1 1 1 


is divisible by (x — 1)* . Find maximum value of 1. 
2 
27. If [ Gx? ~3x +1) cos(x? - 3x? + 4x -2)dx =asin(b) , where a and b are positive integers. 


Find the value of (a + b). 
x 


28. let f(x) =[e FOdy ~(x? -x +1)e* Mathsbyouhag.com 


| " 9039037779 
Find the number of roots of the equation f(x) = 0. TekoClasses.com 


Tt 
29. For a positive integer n, let I,, = J E -| x! cos nx dx 
—T 


Find the value of [I, +12 +13 +14] where [] denotes greatest integer function. 


1. The area enclosed by the curve 
[x + 3y] =[x -—2] where x €[3, 4) is: 
(where [-] denotes greatest integer function.) 


2 1 1 
(a) 3 (b) 3 (c) | 4 (d) 1 


2. The area of region enclosed by the curves y = x* and y =,/|x|is: 
1 2 4 < 
aj) — _ c) — dd): 
(a) a (b) (c) 3 (d) 
3. Area enclosed by the figure described by the equation x* +1 = 2x? + y2, is 


“ 8 4 

a) 2 b) — — d) — 

(a) (b) (c) 3 (d) 3 
4: The-area defined by y Is < a ri in cartesian co-ordinate system, is : 


@ 4 ay) 4 ‘ 2) (c) (2-1n2) (d) (2-21n2) 
5. For each positive integer n > 1; A, represents the area of the region restricted to the following 


2 2 
Bae ike de ats 
two inequalities : — + y? <1and x? + Y_ <1. Find lim Ap: 
n2 n2 noo 


(a) 4 (b) 1 (c) 2 (d) 3 

6. The ratio in which the area bounded by curves y* =12x and x” =12y is divided by the line 
x=3is: 
(a) 7:15 (b) 15:49 (c) 1:3 (d) 17: 49 


7. The a of positive real parameter ‘a’ such that area of region bounded by parabolas 


y =x-ax?, ay = x” attains its maximum value is a to: 


(a) ; (b) 2 (c) ; (d) 1 


8. For 0 <r <1, letn, denotes the line that is normal to the curve y = x’ at the point (1, 1). Let S, 
denotes the region in the first quadrant bounded by the curve y = x" ;the x-axis and the line n,. 
Then the value of r that minimizes the area of S, is : 


1 J2-1 1 
— b) v2-1 — — 
(a) (b) V2 © > (d) v2-5 
9. The area bounded by|x|=1—y7 and|x|+|y|=1is : 
1 1 2 
(a) 3 (b) 3 (c) 3 (d) 1 


2 
10. Point A lies on curve y =e and has the coordinate (x,e%) where x > 0. Point B has 
coordinates (x, 0). If ‘O’ is the origin, then the maximum area of AAOB is : 


1] 1 1 1 
(a) —= (b) —= (c) —— (d) — 
/8e 4e /2e Je 
11. The area enclosed between the curves y = ax” and x = ay 2(a>0)is 1 sq. unit, then the value 
of ais: 
1 1 1 
_ b) — 1 d) — 
(a) 5 C ) 9 (¢) (d) 3 


12. Let f(x) =x? —3x? +3x+1 and g be the inverse of it ; then area bounded by the curve 
y =g(x) with x-axis between x = 1to x= 2is (in square units) : 


1 1 3 
= b) = c) = d) 1 
(a) - (b) 4 (c) 4 (d) 
13. Area bounded by x7y? +y4 _x* —5y* +4 =0is equal to: 
(a) = + V2 (b) = — V2 (c) a+ 2V3 (d) none of these 


14. Let f:R* >R* is an invertible function such that f'(x) > 0 and f"(x) >O0V x e€[1, 5). If 
f(1) = land f(5) = Sand area bounded by y = f(x), x axis, x = land x = Sis 8 sq. units. Then 
the area bounded by y = f 1 (x), x-axis, x=landx=S5is: 

(a) 12 (b) 16 (c) 18 (d) 20 

15. A circle centered at origin and having radius x units is divided by the curve y = sin x in two 

parts. Then area of the upper part equals to : 


2 3 ~ 3 3 
T T T T 
ae oe an d) —— 
(a) 5 (b) 4 (ec) 5 (d) 3 
16. The area of the loop formed by y? =x(Q1- x? )dx is: 


(a) [vx-x4 dx (b) af vx-x4 dx 


(c) [vx-x dx (d) af x-—x* dx 


MathsBySuhag.com 
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17. If f(x) = min be sin=, (x- 2n)*), the area bounded by the curve y = f(x), x-axis, x = Oand 
x = 2nis given by 
(Note : x, is the point of intersection of the curves x2 and sin : ; Xq is the point of intersection 


of the curves sin > and (x -— 2n)?) 


(a) f[se2 g}oe fs 2 dx + fo- 2n) ‘s+ mae 
0 


x2 


xy 
x 5 
(b) [x x dx + [[omz) ace] Nee 2n)? dx, where x; e(0.2)and Xo e( 28 
0 x} 
(c) [Paes fsin( ge f Ie 2n)*dx, where x; (2.3) and x» e( $28] 
: 3 2 2 


xy 


(d) fs x2dx + [so(5 jaf yee 2n)?dx, where x, e($,= Jana X5 € (n, 2m) 


2 
18. The area enclosed between the curves |x|+|y|>=2and y? = tC =] is : 


(a) (6n-4)sq. units (b) (6x-8) sq.units (c) (3x-4)sq. units (d) (3x—2) Sq. units 


yatnsBysuhag.con 
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| (a) 


—8./)| 9.) (© | 10 
B.)(b) | 


1. Let f(x) be a polynomial function of degree 3 where a <b <c and f(a) = f(b) = f(c). If the 
graph of f(x) is as shown, which of the following statements are INCORRECT ? (Where 
c >|a|) 


(a) [Fedde -{ foodx +f pcode 
a b a 


(b) [fedex <0 


wy f(x) dx < | f(x) dx 


.. 


1 
b+ 


or, 


Wd) | foddx > — | fodde 
ape aoe D 


ie, 


= 
c—b 
3n 


- ae r r 
2.7, = >) = Sn = > = then Vn € {1,2,3,...}: 


r=anT +n? : r=ann FOTN 
1 1 i} 1 
(a) T,, ee (b) S, Sante (c) T, eae (d) S, ane 


3. Ifa curve y = avx + bx passes through point (1, 2) and the area bounded by curve, line x = 4 
and x-axis is 8, then : 


(a) a=3 (b) b=3 (c) a=-1 (d) b=-1 
4. Area enclosed by the curves y = x? +1 and anormal drawn to it with gradient -1; is equal to: 
2 1 3 4 
ay — b) = c) — d) — 
(a) 3 (b) (c) i (d) 3 
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Let . Awe Bye) =- Hees 
function fd, a,b, c eR, Fea) = =Oand y= li is an n asymptote of y= = fopand x = g(x 


inverse of f(x). 
1. g(0) is equal to: 
5 3 
= es “a2 de cg 
(a) -1 (b) -3 (c) 5 (d) . € OE 
2. Area bounded between the curves y = f(x) and y =g(x)is: 2 S 
3-5 3+V5 ow 
(a) 2V5+In| (b) 3V5+2In| —* cho 
34+/5 3-J/5 = op) 2 
2 = © 
(c) 3V¥5+4In 3~V5 (d) 3/5 +2In| 3=v5 MOORS 
| 34+V5 34/5 Da o 
<< 
3. Area of region enclosed by asymptotes of curves y = f(x) and y =g(x)is: a O rn 
(a) 4 (b) 9 (c) 12 (4) 25 S Or 


. ph for Question Nos. 4 to 6 3 
oft region bounded my the x-axis is @ 


Sh gee 


4. The value of Sp is: 


1 1 ie 1 = 1 
tf t i Tt + _o-t ~(e® -1 
(a) a ) (b) pipe ) (c) ae ee) (d) a ) 
5. The ratio 22009 equals : 
2010 
(a) e* (b) e* (c) 5 (d) 2e* 


6. The value of y's j equals to : 
j=0 


(C) 


wains®Y ag.com 
ne 937 7119 
2OzociassesoO" 


fO) 
Vx y €Rand f'(1) = 2. If the smaller area enclosed by y = f(x), x? + y? =2is A, then find 
[A], where [] represents the greatest integer function. 
- Let f(x) be a function which satisfy the equation f (xy) = f(x) + f(y) for all x > 0, y > Osuch 
that f’(1)=2. Let A be the area of the region bounded by the curves y = f(x), 


y =|x? -6x? +11x- 6| and x = 0, then find value of SA. 


(y #0, f(y) # 0) 


- Let f be a differentiable function satisfying the condition (=| 


. If the area bounded by circle x? + y? =4, the parabola y =x*+x+1 and the curve 


yee sin? ; + cos , (where [ ] denotes the greates integer function) and x-axis is 


3+ 3 - ;| , then the numerical quantity k should be : 


- Let the function f : [—4, 4] > [-1, 1] be defined implicitly by the equation x + 5y — y° = 0. If the 


area of triangle formed by tangent and normal to f(x) at x = Oand the line y = Sis A, find 2 


- Area of the region bounded by [x]* =[y]?, if x « [1, 5], where [ ] denotes the greatest integer 
function, is : 

- Consider y = x? and f(x) where f(x), is a differentiable function satisfying 
f(x+1)+ f(z-D = f(x+z) Vx%,2eR and f(0) =0; f'(0)=4 If area bounded by curve 
y =x" and y = f(x) is A, find the value of( 3 a} 


- The least integer which is greater than or equal to the area of region in x — y plane satisfying 


x© x2 4y2 <Cis: 


- The set of points (x, y) in the plane statisfying x7> +|y|=1 form a curve enclosing a region of 


area 2 Square units, where p and q are relatively prime positive integers. Find P-q. 
q 


(Y. 
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1 dy { 1+ cosx 

er = 
(a) 2 (b) 1 (c) 3 (d) 4 

2. The differential equation satisfied by family of curves y = Ae” + Be 3x + Ce where A,B,C are 
arbitrary constants is : 


)--sins and s(3) =-—1, then f(0) is: 


d?y dy dy d°y dy dy 

—— -9—=— + 23+ + 15y =0 + 9—=— —-23— -15y =0 

(a) aa ae oe re ao Ga ae 

ay ody dy d?y _od*y dy 

c + 9—=— -23—+15y =0 d) 9 23 -—15y =0 
(c) aS ae rand (d) ae a oo 

3. If y = y(x) and it follows the relation ey oO y cos(x*) = 5 then y’(0) is equal to : 
(a) 4 (b) -16 (c) -4 (d) 16 


4. (x? + y*)dy = xydx. If y(x9) =e, y(1) =1, then the value of x9 is equal to : 


[-2 2 ert [e241 
(a) V3e (b) Je" -5 (c) ; @) yer+s 


1l-v2 
. The differential equation — dy _ V" 7 determines a family of circles with : 
BS 


(a) Variable radii and fixed centre at (0,1) 

(b) Variable radii and fixed centre at (0,—1) 

(c) Fixed radius 1 and variable centres along x-axis 
(d) Fixed radius 1 and variable centres along y-axis 


6. Interval contained in the domain of definition of non-zero solutions of the differential equation 
(x-3)7y'’+y =Ois: 


(a) (+ 4 (b) (=,3) (c) (3. <=) ae 
watnsBySY ag.com 
909 208 co 


- A function y = f(x) satisfies the differential equation (x + 1) f'(x) —2(x? + x) fio = 


e e 
(x+1)’ 
Vx >-—lL If f(0) =5, then f(x) is: 


(a) [2**}. oe (b) [S228 ). 
+1 x+1 
On eer | (d) GJ 
(x +1)? x+1 
8. The solution of the differential equation 2x7y 2 = tan(x*y?)- ~ 2xy* given y() = [Ei is : 
(a) sin(x*y?)-1=0 (b) cos{ + x” y *}ex=0 
(c) sin(x*y?) =e*7 (d) sin (x?y 2) = e%x-1) 
9. The differential equation whose general solution is given by 

y =C, cos(x +Cy)—-C3e ~*%4 + Cs sin x, where C,,C9,...... ,Cz are constants is : 

d’y d’y d°y d’y dy 

a) —~-—~+y=0 —— -——+—-y=0 

( ) dx4 dx? y (b) dx3 dx? dx y 

d°y d’y dy 7 dy d*y ay 

c) ——+——+—~+y=0 d) —~+-—+4—= 
i et Oe aa a 
(a+1)x : : ‘ : d*y dy : 
10. If y =e be solution of differential equation ae _ ae +4y =0;then ais: 
(a) 0 (b) 1 (c) -1 (d) 2 
dy V/* gy 
11. The order and degree of the differential equation (=) ee) ~7x = Oare ao and, then the 


12 


13. 


value of (a + 8) is : 
(a) 3 (b) 4 (c) 2 (d) 5 


General solution of differential equation of foo = f*(x)+ f(x)y + f'(x) y is: 


(c being arbitary constant.) 


(a) y = f(x) +ce* (b) y =—f(x) + ce” 
(c) y =-f(x) + ce* f(x) (d) y =c f(x) +e* 
Ds order and degree respectively of the differential equation of all tangent lines to parabola 
x? = 2y is: 
(a) 1,2 (b) 2,1 

aq.con 
OG «3 @ 13 anthsBySunad- 


14. The general solution of the differential equation ee +x(x+y)=x(x+ y)? —lis: 


l¢ oo S 
(a) In a a Ba 1) =x?4C (b) In a eI eal 1) =x*+C 
| (x+y) (x+y) 
(din Se est ee | | ain Se exec 
(x+y) (x+y) 
(where C is arbitrary constant.) 
15. The general solution of & = 2y tanx + tan? xis: 
2 x sin2x 2 x sin2x 
a cos“ x =— — +C sec“ x = — -——— + C 
(a) y ae” (b) y er 
2 xX cos2x 2 x sin2x 
Cc cos* x =—- +C d cos“ x =—- +C 
(c) y 5 4 (d) y 5 5 


(where C is an arbitrary constant.) 


2 
16. The solution of differential equation es 


7 YO = 3and y'(0) =2: 


(a) is a periodic function 


(b) approaches to zero as x > —00 
(c) has an asymptote parallel to x-axis 


(d) has an asymptote parallel to y-axis 


17. The solution of the differential equation (x? + no = 2x{ 2) under the conditions y(0) =1 


and y’(0) =3, is: 
(a) y =x*+3x41 


(c) y=x44+3x41 


(b) y=x°+3x41 
(d) y =3tan} x+x7+1 


18. The differential equation of the family of curves cy” = 2x +c (where c is an arbitrary constant.) 
is : 


d dy\" _ 2xd 
(a) XY . () () oy, 
dx dx dx 
; _ dy 1 1 See 
19. The solution of the equation — +—tan y = —~tany siny is: 
dx x x? 


+1 (c) y? = dy 2 +1 (d) y? =U 41 


EME 

(a) 2y =siny (1 -2cx) (b) 2x =coty (1+ 2x?) rz) — © 

(c) 2x =sin y (1 - 2cx*) (d) 2xsiny =1-2cx? Bk o 
20. Solution of the differential equation xdy — ydx — x? + y7dx =0Ois: 3 op) o 
(a) y-yx? +y* = cx? (b) y+yx*+y7 =cx OC 

(c) x-yx7+y? Sar. (d) yt+yx74+y? =cx? oo : 


Mat 
90 


138 


21. 


22. 


23. 


24. 


25. 


26. 


27. 
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Let f(x) be differentiable function on the interval (0,0) such that f(1)=1 and 
in( SA Fe) sVx > 0, then f(x) is : 


2 3 
4x 4 4x 4 4x 4 4x24 
The population p(t) at time ‘t’ of a certain mouse species satisfies the differential equation 


<. p(t) = 0.5 p(t) — 450. If p(0) = 850, then the time at which the population becomes zero is : 


(a) Sins (b) 1n18 (c) 21n18 (d) 1n9 


The solution of the differential equation sin 2y a + 2tan xcos” y = 2secxcos® y is: 

(where C is arbitrary constant) 

(a) cosy secx =tanx+C (b) secy cosx =tanx+C 

(c) secy secx =tanx+C (d) tanysecx =secx+C 

The solution of the differential equation 2 =(4x+y+ 1) is: 

(where C is arbitrary constant) 

(a) 4x+y+1=2tan(2x+y+C) (b) 4x+y+1=2tan(x+2y+C) 

(c) 4x+y+1=2tan(2y +C) (d) 4x+y+1=2tan(2x+C) 

If a curve is such that line joining origin to any point P(x, y) on the curve and the line parallel 


to y-axis through P are equally inclined to tangent to curve at P, then the differential equation 
of the curve is : 


Ol. a Oy dy dy 
a (2) ae 2 (2) Page 
dy\" dy © dy’ dy | 
se (2) ar aca . (2) aa 


If y = f(x) satisfy the differential equation o +X =x? ; f(1) =1,; then value of f(3) equals : 
x 


(a) 7 (b) 5 (c) 9 (d) 27 
x dy _ 8x7 
Let y = f (®) and — af (1) = 1 then the possible value oft a (3) equals : 
eg y dx 2y - x? 
(a) 9 a (b) 4 (c) 3 (d) 2 


BRS piers 


. Let y = f(x) be a real valued function satisfying xo =x? + y-2, f(1) =1, then: 


(a) f(x) is minimum at x =1 (b) f(x) is maximum at x =1 
(c) f(3)=5 (d) f(2)=3 
. Solution of differential equation x cos (2) + y(xsin x + cosx) =1lis: 
(a) xy =sinx+ccosx (b) xysecx =tanx+c 
(c) xy +sinx+ccosx =0 (d) None of these 


(where C is an arbitrary constant.) 
. If a differentiable function satisfies (x-y)f(x+ y)-(x+ yf(x-y) = 2(x?y ay? JVx,y ER 
and f(1) = 2, then: 


(a) f(x) must be polynomial function (b) f(3) =12 . 
(c) f(0)=0 ads (a) f(3)=13 MathsBySuhag.con 
. A function y = f(x) satisfies the differential equation 90 3 9 03 77 79 
f(x) sin 2x - cosx + (1+ sin? x) f'(x) =0 TekoClasses.co mY 
with f(0) = 0. The value of f (=) equals to: 
2 3 1 4 
ia i io d) = 
(a) 5 (b) 5 (c) 5 (d) 5 
. Solution of the differential equation (2 + 2x?./y ) ydx + (x? Jy + 2)x dy =0 is/are: 
(a) xy(x?,/y +5) =c (b) xy(x?,/y +3) =c 
(c) xy(y?2Vx +3) =c (d) xy(y*Vx +5) =c 


. If y(x) satisfies the differential equation = sin 2x + 3y cot x and y (=) = 2then which of the 


following statement(s) is/are correct ? 


Tt) (7) _ 9-3/2 
@ y(Z}=o m y($}-25 
n/2 
(c) y(x) increases in the interval (d) | y(x)dx =x 
-n/2 


flee 


1. y = g(x) satisfies the differential equation : 


: a 

(a) ae ~Y = 12x? +2 of) & 4 ay 2127 +2 
dy 2 MO MUbE Ea SAV: 

c) —+y =12x*+2 d) — =12x+2 

(c) aa (d) reed x + 


2. The value of g(0) equals to : 
(a) 0 (b) 1 (c) e? 


one 

3. The graph of y = h(x) is symmetric with respect to line : on a 
(a) x=-1 (b) x=0 () x=1 @x-2 2h ¢ 
4. The value of f(g(0)) + g(f(0)) is equal to : a ne ie 
(a) 1 (b) 2 (c) 3 (d) 4 a DO 
5. The largest possible value of h(x) Vx <€ Ris: Nw © 
1/3 2 Sol 

(a) 1 (b) e (c) e (d) e = C 


6. The function g(x) is : 


(a) x(2+xe*) (b) x(e* +1) (c) 2xe* (d) x+In(x+1) 
7. The range of function g(x) is : 


(a) R (b) |—2,0] is (d) [0, 0) 


8. The value of lim g(x)is: 


x00 


(a) O | (b) 1 (c) 2 (d) Does not exist 


iMathsBySuhag.cori 
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Differential Equations 


by 
(A) | ¥ oe 
. (B) 


yo 
2x -10y?) 2 +y=0 
( Iv ety 


A, x" + Agx+A3 


pes cot 
ies 7 On ~ 
22.2 (e) f 
ee . ot - 
3 ae ontas (R) | (x+ DG-y)=¢ aC) 0 
(C) (Se) S32 =0 nos 
dx }\ dx dx aoe 
2.2 pees cores 2H S 
(D) | (xy -Ddy + 2xy"dx =0 (S) | x=Ayy“ + Any + Ag = Ow 
4 Ass ai es on eG Sor 
(T) | x5 = 2y? +c <s 
2. 
(A) Solution of differential equation ra y7(x%41+ ce* z )=1 
[3xy + Ixy —e* (1+ x)]de+ (x? + x?)dy =Ois: 
enw wy eae og: BS 
Solution of'd i uation ~ (Q) | (x? +x? )y —xe* =c 
(B) ya gdh Ste eUe uh Ghd 
LY 0 29 FBR ISA oy 
Solution of differential equation (R) |x _? yt = 
(C) | dy 2.2 ce y 
— = xy(x —l)is: 
a xy (x“y“ —1) aay 
Solution of differential equation (S) |i L5_ oun cen“¥?/2 
(D) | dy..2 3 3 x 
— + = Lis: 
Pd xy) 
(T) | 2 =1-y7-4ce. 7/7 
x 
(where c is arbitrary constant). 
1jA5R; BoT; C>S; 
2.,A>Q; 


BOR; 


CoP; 


D>Q 


DS 


1. Find the value of | a| for which the area of triangle included between the coordinate axes and 
any tangent to the curve x“y =A" is constant (where ( is constant.). 


2. Let y = f(x) satisfies the differential equation xy(1 + y) dx = dy. If f(0) =1 and f(2) = ‘A 
then find the value of k. | 


2 
3. If y? = 3cos* x + 2sin” x, then the value of y*+y? Y ig 


4. Let f(x) be a differentiable function in [-1, 0) and f(0) =1 such that 


5. Let y =(asinx + (b+c)cosx)e 


2 2 
Lim t*f&+D)-@+D*fO =]. Find the value of Lim fd) — In 2 
tox+41 ft) -f(x+1) xl x-1 


ast. where a,b,c and d are parameters represent a family of 


curves, then differential equation for the given family of curves is given by y” — ay’ + By =0, 
thena+f= 


e2 


2? 


6. Let y = f(x) satisfies the differential equation xy (1+ y) dx = dy. If f(0) =1and f(2) = : 
-e 


then find the value of k. 
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8. Quadratic Equations 
9. Sequence and Series 
10. Determinants 
11. Complex Numbers 
12. Matrices 
13. Permutation and Combinations 
14. Binomial Theorem 
15. Probability 
16. Logarithms 
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Sum of values of x and y satisfying the equation 3% - 4” =77; 3%/2_2Y =7is: 


(a) 2 ) 3 (c) 4 (d) 5 

If f(x) = T[«- a;)+ ee ~3x where a; <j, fori =1, 2, then f(x) = Ohas: 
i=l i=l 

(a) only one distinct real root (b) exactly two distinct real roots 

(c) exactly 3 distinct real roots (d) 3 a real roots 


Complete set of real values of ‘a’ for which the equation x* - 2ax? + x + a” —a = Ohas all its 
roots real :* 


@ {7 2? ob) 1, &) (c) [2 ) (d) [0, ~) 


The cubic copa wath pacing coefficient unity all whose roots are 3 units less than the 
roots of the equation x? —3x? —4x +12 =Ois denoted as f(x), then f'(x) is equal to: 

(a) 3x2-1ax+5  (b) 3x2412x+5 = (c) 3x7 4+12x-5 = (d) 3x* -12x-5 

The set of values of k(k € R) for which the equation x? — 4| x|+ 3-|k—1|= Owill have exactly 
four real roots, is : 


(a) (-2, 4) (b) (-4, (c) (-4, 2) (d) (-1, 0) 
The number of integers satisfying the inequality aoe - is : 

x+6 Xx 
(a) 7 (b) 8 (c) 9 © 3 


The product - uncommon real roots of the two polynomials p (x) = x* 42x? —8x* -6x+15 
and q(x) = x? + 4x2 —x-10is: 

(a) 4 (b) 6 (c) 8 (d) 12 

If 4, Ag (Ay > Ag) ze two values of 4. for which the expression 
fx y)= x? + Axy + y* —5x-—7y + 6 can be resolved as a product of two linear factors, then 


the value of 3A, + 2A, is: 
(a) 5 (b) 10 (c) 15 (d) 20 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


Let a, B be the roots of the quadratic equation ax* + bx +c = 0, then the roots of the equation 


a(x +1)? + b(x+1)(x-2)+¢(x—-2)? =Oare: 


2a+1 28+1 2a-1 26-1 
get el Onl? Bl 
a+1 B+1 d 2a+3 28+3 
(c) a-2’ B-2 td) a-1’ B-1 


If a, beR distinct numbers satisfying |a—1|+|b—1]=|a|+|b| =|a+1)+|b+1|, then the 
minimum value of |a — bis : 

(a) 3 (b) 0 (c) 1 (d) 2 

The smallest positive integer p for which expression x — 2px + 3p + 4is negative for atleast 
one real xis: 


(a) 3 (b) 4 (c) 5 (d) 6 
2 
For x € R, the expression fies Sal can take all real values if c e: 
x* +4x + 3c 

(a) (1, 2) (b) [0, 1] 
(c) (0, 1) (d) (-1, 0) 
If 2 lies between the roots of the equation t? -mt+2=0, (meR) then the value of 

3}x| "|. iiathsBySuhag.cor, 
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(where [.] denotes greatest integer function) 


(a) 0 (b) 1 (c) 8 (d) 27 
The number of integral roots of the equation x8 — 24x” —18x> + 39x? +1155 =Ois: 
(a) 0 (b) 2 (c) 4 (d) 6 
If the value of m* + 2 = 119, then the value of |m? eee = 
m4 m3 
(a) 11 (b) 18 (c) 24 (d) 36 


If the equation ax? + 2bx +c =O and ax? + 2cx+b= 0, a # 0, b#c, have a common root, 
then their other roots are the roots of the quadratic equation: 
(a) a*x(x+1)+4bce =0 (b) a*x(x+1)+ 8be =0 
(c) a*x(x + 2) + 8bc =0 (d) a?x(1+ 2x) + 8be = 0 
If cos a, cosBand cos y are the roots of the equation 9x? —9x? —~x+1= 0; a, B, ye[0, x] then 
the radius of the circle whose centre is (Za, cosa) and passing through (2sin7! (tan 7/4), 4) 
is: 
(a) 2 (b) 3 (c) 4 (d) 5 
11x? -12x-6. 

x7 44x42 — 


For real values of x, the value of expression 


19. 


20. 


21. 


22. 


23. 


24. 


26. 


27. 


(a) lies between -17 and -3 (b) does not lie between —-17 and -3 
(c) lies between 3 and 17 (d) does not lie between 3 and 17 


a > << holds for all x satisfying: 
x*-x-2 x7 
(a) -2<x<lorx>4 (b) -l1<x<2orx>4 
(c) x <-lor2<x<4 (d) x >-lor2<x<4 
If x = 4+ 3 (wherei = 1 ), then the value of x? — 4x? —7x + 12 equals: 
(a) -88 (b) 48 + 361 (c) —256+121 (d) -84 

2 oti 
Let f(x) = eae then the largest value of f (x) Vx e[—1, 3] is: 

2 

x*-x+1 
3 5 4 
a) — b) — c) 1 d) — 
(a) = (b) : (c) (d) = 
In above problem, the range of f(x) Vx e[-1, lis: 
3 5 i 

a) |-1, — b) |-1, = c) |-=,1 d) [-1, 1 
c@ | | | 4 @|-4 | (d) [-1, 0] 
If the roots of the equation : + eee are equal in magnitude but opposite in sign, then 


x+p xt+q 1 
the product of the roots is: 


2 2 
(a) -2(p2+q2) —(b) -(p? +4) () Pa (d) -pq 


If a root of the equation a, x? +b,x+c, =0 is the reciprocal of a root of the equation 
aox? + box + Co = 0, then : 


(a) (a,a9 —C,C2)* = (ab — bya) (2b, — boc, ) Maths BySsunag.cor 
(b) (ay ay - by by)® = (aby — yea) (aah — b2%1 ) 903 903 7779 
(c) (Bye — Bae)” = (aba — bien) (aah, + baer) TekoClasses.com 


(d) (bye — boty)” = (a bz + byc2) (aah — bo ) 


If a # B but o2 =5a—-3and B? = 58-3, then the equation with roots a B is: 
a 

(a) 3x2 -25x+3=0 (b) x2 +5x-3=0 

(c) x2 -5x+3=0 (d) 3x2 -19x+3=0 


If the difference between the roots of x2 + ax +b =Ois same as that of x27 +bx+a=0,a45, 
then: 

(a) a+ b+4=0 (b) a+ b-4=0 (c) a-~-b-4=0 (d) a-b+4=0 

If tan@;;i =1, 2, 3, 4are the roots of equation x* -x3 sin 28 + x? cos 2B — x cos — sinB = 0, 
then tan(@, + 62 + 03 + 84) = 

(a) sinB (b) cosB (c) tanBp (d) cotB 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


a aC Ses. 
Let a, b, c, dare positive real numbers such that 5 # 7 then the roots of the equation: 


(a2 + b2) x? + 2x(ac + bd) + (c? + d*) = Oare: 


(a) real and distinct (b) real and equal 

(c) imaginary (d) nothing can be said 

If a, B are the roots of ax? + bx +c = 0, then the equation whose roots are 2 + a, 2+, is: 
(a) ax? + x(4a-—b) + 4a—2b+¢=0 (b) ax? + x(4a-b) + 4a 4+ 2b+c=0 

(c) ax? + x(b-—4a) + 4a+2b+c=0 (d) ax* + x(b-4a) + 4a—2b+c¢=0 


Minimum possible number of positive root of the quadratic equation 

x7 ~(14+A)x+2-2=O2%ER: 

(a) 2 (b) 0 

(c) 1 (d) can not be determined 

Let a, Bbe real roots of the quadratic equation x? + kx + (k? + 2k- 4) = 0, then the minimum 
value of a2 + B? is equal to: 


4 16 8 
12 — seas d) = 
(a) (b) 5 (c) - (d) 9 


Polynomial P(x) = x? ~ax+5 and Q(x) = 2x3 + 5x - (a-—3) when divided by x-2 have 
Same remainders, then ‘a’ is equal to: 
(a) 10 (b) ~10 (c) 20 (d) -20 
If a and b are non-zero distinct roots of x? +ax+b = 0, then the least value of x2 4 ax + bis 
equal to: 

2 9 9 
(a) 3 (b) 4 (c) a (d) 1 
Let a,B be the roots of the equation ax*+bx+c=0. A root of the equation 
ax? + abex + c* =0is: 
(a) a+B (b) a? +8 ()a?-B (d) «7B 
Let a, b,c be the lengths of the sides of a triangle (no two of them are equal) and k € R. If the 
roots of the equation x2 + 2(a+b+c)x + 6k(ab + be + ca) = Oare real, then: 


2 2 1 
| a Ts (c) k>1 eS 


Root(s) of the equation 9x2 -18|x|+5 =0 belonging to the domain of definition of the 
function f(x) = log(x? — x - 2) is/are: 

-5 -1 5 1 —5 -1 
a) —, — —,- c) — d) — 
(a) 3° 3 (b) 3°53 (c) 3 (d) 3 
If B + cos? a,B+ sin? o are the roots of x? + 2bx +c =0 and y + cos* a, y+sin* o are the 
roots of x* + 2Bx +C = 0, then: 


(a) b-B=c-C (b) b?7-B? =c-C (c) b2 - 2 = 4(c-C) (d) 4b? -B?) =c-c 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


Minimum value of | x — p|+|x-15|+|x-p—15|. If p <x <15and0<p<ls: 
(a) 30 (b) 15 (c) 10 (d) 0 
If the quadratic equation 4x? —2x —m = Oand 4p(q-r) x? —2q(r - p)x+r(p-q) = Ohavea 
common root such that second equation has equal roots then the value of m will be : 
(a) 0 (b) 1 (c) 2 (d) 3 
The range of k for which the inequality k cos? x —-kcosx +1 > OVx €(-«, «) is : 
(@) k>-z (b) k>4 () -3<k<4 (@) $<ks5 
If =< ; a : =! are roots of the cubic equation f(x) = Owhere a, B, y are the roots of the 
cubic equation 3x3 —2x+5=0, then the number of negative real roots of the equation 
f(x) = Ois: 
(a) 0 (b) 1 (c) 2 (d) 3 
The sum of all integral values of 4 for which (2 + 2-2) x7 + (1+ 2)x<1vx ER, is: 
(a) -1 (b) -3 (c) O (d) -2 
2 2 2 2 
If a, B Be R satisfy +(B+1)* +(y+)* ++) =4 


at+B+y+5 
If biquadratic equation dg xt +a,x> + aox? +a3x +a, = Ohas the roots 


[a+s-} [o+2-} (v+3-a] (5+2-1}.then the value of az/do is : 
Y a 


(a) 4 (b) -4 (c) 6 (d) none of these 
If the complete set of value of x satisfying | x -1| +|x —2|+]x—3|2 6is (co, a] U [b, 0), then 
a+b=: 


(a) 2 (b) 3 (c) 6 (d) 4 


If exactly one root of the quadratic equation x? —(a+1)x + 2a = Olies in the interval (0, 3), 
then the set of value ‘a’ is given by: 

(a) (-«, 0) U(6, ~) (b) (—2, 0] VU (6, ~) 

(c) (-«, 0] UL6, ~) | (d) (0, 6) 

The condition that the root of x? + 3px” + 3qx +r = Oare in HP. is: 

(a) 2p? —3pqr +r? =0 (b) 3p? ~2pqr + p* =0 

(c) 2q? -3pqr+r? =0 (d) r? -3pqr + 2q? =0 

If x is real and 4y 7 + 4xy + x + 6 = 0, then the complete set of values of x for which y is real, 
is: 

(a) x $-2orx23 (b) xs 2orx23 (c) x <$-30rx22 (d) -3<x<2 

The solution of the equation log |. 2 (3 - 2x) < log cased (2x -1) is: 

(a) (1/2, 1) (b) (0, 1) 

(c) 7/2, 3) _ (d) (1, ©) -V2nn, neN 
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49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


If the roots a, B of the equation px” + qx +r = Oare real and of opposite sign (where p, gq, r 
are real coefficient), then the roots of the equation a (x — B)? + B(x -a)? =Oare: 

(a) positive (b) negative 

(c) real and of opposite sign (d) imaginary 

Let a, b and c be three distinct real roots of the cubic x? + 2x2 — 4x-4=0. 

If the equation x? + gx? + rx +s = Ohas roots , ; and . then the value of (q + r + s)is equal 


to: 
3 1 | 1 
ind i = d) = 
(a) 4 (b) 5 (c) 4 (d) 6 
Solution set of the inequality, 2 - log (x? + 3x) 2Ois: 
(a) [-4, 1] (b) [-4, - 3) U(0, 1] (c) (-«, -3) UA, «&) (d) (-«, ~ 4) Uf], «) 


For what least integral ‘k’ is the quadratic trinomial (k-2) x? + 8x+(k+ 4) is positive for all 
real values of x ? 

(a) k=4 (b) k=5 (c) k=3 (d) k=6 

If roots of the equation (m-2) x? -(g- 2m)x —(8—3m) =0 are opposite in sign, then 
number of integral values(s) of m is/are : 


(a) 0 (b) 1 (c) 2 (d) more than 2 
2 

If logo. | os = 2) < 0, then complete set of value of ‘x’ is : 
x+ 

(a) (-4, - 3) U(8, 0) (b) (-0, - 3) U(8, ~) 

(c) (8, 0) (d) None of these 


Two different real numbers o and B are the roots of the quadratic equation ax? + c = O with 
a,c # 0, then a? +p? is: 

(a) a (b) -c (c) 0 (d) -1 

The least integral value of ‘k’ for which (k-1)x* -(k+ 1)x + (k +1) is positive for all real 
value of x is: 


(a) 1 (b) 2 (c) 3 (d) 4 

If (-2, 7) is the highest point on the graph of y = -2x? — 4ax + k, then k equals: 

(a) 31 (b) 11 (c) -1 (d) -1/3 

If a+b+c=0, a,b,c €Q then roots of the equation 
(b+c-a)x? +(c+a-—b)x+(a+b-c)=Oare: 

(a) rational (b) irrational (c) imaginary (d) none of these 

If two roots of x? —ax* + bx —c = Oare equal in magnitude but opposite in sign. Then: 

(a) a+be =0 (b) a? =be 

(c) ab=c (d) a~b+c=0 
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60. Ifcaand Bare the real roots of x” + px + q = Oand a’, B* are the roots of x? -rx +s = 0. Then 
the equation x? — 4qx + 2q? -r = Ohas always (a # B, p # 0, p, q, r, s ER): 
(a> 274 positive and one negative root (b) two positive roots 
(c) two negative roots (d) can’t say anything 
61. If x? + px + 1 is a factor of ax? + bx +c, then: 
- (a) @ +A og - (b) a2 +c? =ab (c) a2 -c* =ab (d) a* —c* =-ab 
62. Ina. Adc ten, tan, tan S are in H.P., then the value of cots cot is : 
(a) 3 (b) 2 (c) 1 (d) V3 
63. Let f(x) =10-|x-10| Vx e[-9, 9], if M and m be the maximum and minimum value of f(x) 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


respectively, then : 
(a) M+m=0 (b) 2M +m=-9 (c) 2M+m=7 (d)M+m=7 


Solution of the quadratic equation (3| x|-3)* =|x|+7 , which belongs to the domain of the 
function y = (x -—4)x is: . 
1 1 1 1 
a) t—,+2 b) =, 8 c) -2, -= d) -—, 8 
(a) 9 (b) 5 (c) -2, 5 (d) 5 
Number of real solutions of the equation x* + 3|x|+2=Ois: 
(a) O (b) 1 (c) 2 (d) 4 
If the roots of equation x? — bx + c = O be two consecutive integers, then b? 4c = 
(a) 3 (b) -2 (c) 1 (d) 2 
2 
If x is real, then maximum value of Clee LSAT is : 
3x7 + 9x+7 

17 1 
a) 41 b) 1 c) — d) — 
(a) (b) (c) 7 (d) 4 

2 
foe <6, x eRthen: 
2x +3 
(a) xe (-« -3| U(11, 00) (b) x E€(-o, -1) U(11, «) 
3 3 
(c) x (-3.-1) (d) x e(-s -3) U(-1, 11) 
If x is real, then range of Lae 
7X4+5 
2 3 —2 
RAs R-.= = d) R=. == 
(a) 12| (b) 13| (c) (—c, 0) (d) 1} 
x+2 


Let A denotes the set of values of x for which < Oand B denotes the set of values of x for 


which x? —ax -4 <0. If Bis the subset of A, then a CAN NOT take the integral value : 


(a) 0 (b) 1 2  sathsBySunag.com 
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71. 


72. 


73. 


74. 


75. 


76. 


77. 


78. 


79. 


If the quadratic polynomial P(x) = (p - 3)x? — 2px + 3p — 6ranges from [0, «) for every x ER, 


then the value of p can be : 
(a) 3 (b) 4 (c) 6 (d) 7 
If graph of the quadratic y = ax + bx +c is given below: 
y 
MathsBySuhag.con: 
9039037779 
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then : 
(a) a<0,b>0c>0 (b) a<0,b>0,c <0 
(c) a<0,b<Oc>0 (d) a<0,b<0c<0 


If quadratic equation ax” + bx + c = 0 does not have real roots, then which of the following 
may be false : 


(a) a(a—b+c)>0 (b) c(a—b+c)>0 

(c) b(a-—b+c)>0 (d) (a+b+c) (a-—b+c)>0 
Minimum value of y =x* -3x4+5, x €[-4, ljis : 

(a) 3 (b) ~ (c) 0 (d) 9 


If 3x2 -17x +10 =O and x” —5x +m =Ohas a common root, then sum of all possible real 
values of ‘m’ is : 


26 29 26 

a) 0 b) -— c) — d) — 
(a) (b) 9 (c) 9 (d) 3 
For real numbers x and y, if x7 + xy —y7 + 2x-y +1=0, then: 
(a) y can not be between 0 and : (b) y cannot be between -: and - 
(c) y can not be between - and 0 (d) y can not be between -= and 0 
If 3x* - 6x? + kx? — 8x -12is divisible by x - 3, then it is also divisible by : 
(a) 3x? -4 (b) 3x2 +4 
(c) 3x7+x (d) 3x? -x 
The complete set of values of a so that equation sin* x + asin* x + 4 = Ohas at least one real 
root is : 
(a) (0, -5] (b) (-«, 4] U[4, ~) 
(c) (-, -4] (d) [4, 00) 


Let r,s,jt be the roots of the equation x? +ax*+bx+c=0, such that 
(rs)? + (st)? + (rt)? = b? -kac, then k = 
(a) 1 (b) 2 (c) 3 (d) 4 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


89. 


90. 


. Ifthe roots of the cubic x? + ax? + bx + c = Oare three consecutive positive integers, then the 
2 


value of See 
+1 


(a) 1 (b) 2 (c) 3 (d) 4 
Let ‘k’ be a real number. The minimum number of distinct real roots possible of the equation 
(3x? + kx + 3)(x? + kx -1) = Ois : 


(a) 0 (b) 2 (c) 3 (d) 4 
3 
If r and s are variables satisfying the equation Some + La The value of (5) is equal to : 
r+s r s s 
(a) 1 (b) -1 
(c) 3 (d) not possible to determine 
Let f(x) =x? +ax+b. If the maximum and the minimum values of f(x) are 3 and 2 
respectively for 0 < x < 2, then the possible ordered pair of (a, b) is : 
(a) (-2, 3) (b) (-3/2 , 2) (c) (-5/2, 3) (d) (-5/2, 2) 
The roots of the equation | x* — x — 6|= x + 2are given by : 
(a) —2, 2, 4 (b) 0, 1, 4 (c) —2, L 4 (d) 0, 2, 4 


If a,b,c be the sides of AABC and equations ax? + bx +c =O and 5x? +12x+13 =O have a 
common root, then ZC is: 
(a) 60° (b) 90° (c) 120° . (d) 45° 


If a, B and y are three real roots of the equation x? —6x? +5x-1=0, then the value of 
at + B+ + y4 is : 
(a) 250 (b) 650 (c) 150 (d) 950 

a+ 5 


If one of the roots of the equation 2x? ~6x +k = Ois , then the value of a and kare: 


(g-@eeke8 ) a=5,k=17 ()a==3 kK247 G@)es2 k=17 


Let x, and x, be the real roots of the equation x? —(k-2)x + (k? + 3k +5) =0, then the 


maximum value of x? + x? is: 


(a) 19 (b) 18 ; (c) 5 (d) non-existent 


The complete set of values of ‘a’ for which the inequality (a -1) x? -(a+1)x+(a-1) 2 Ois 
true for all x > 2. 


(a) (2, | (b) («, 1) © [— 4 (d) Z. ~| 


If a, B be the roots of 4x* -17x+2=0, XER such that 1<a <2 and 2<f <3, then the 
number of integral values of Ais : 


(a) 1 yi! Wishes 2... 2. (c) : MathsByS@nag.com 
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91. 


92. 


93. 


94. 


95. 


96. 


97. 


98. 


99. 


100. 


Assume that p is a real number. In order of 3/ x+3p+1- 3/x =1to have real solutions, it is 
necessary that: 


(a) p21/4 (b) p2-1/4 (c) p21/3 (d) p2-1/3 
If a, B are the roots of the quadratic equation 


x7 -(342¥e83 ~3 Wes? 2(9062? 20823) - 9 then the value of a7 +oB8+ 7 


equal to: 

(a) 3 (b) 5 (c) 7 (d) 11 

The minimum value of f(x, y) = x*-4x+y7?+6y when x and y are subjected to the 
restrictions O< x <landO<y<lL,is: 

(a) -1 (b) -2 (c) -3 (d) -5 

The expression ax” + 2bx + c, where ‘a’ is non-zero real number, has same sign as that of ‘a’ 
for every real value of x, then roots of quadratic equation ax? + (b-—c) x -2b-c-a=O,are: 


(a) real and equal : (b) real and unequal 

(c) non-real having positive real part (d) non-real having negative real part 

Leta, bandcbe the roots of x? —x+1= 0, then the value off + ate ++ equals to: 
1 b+1 c+l1 

(a) 1 (b) -1 (c) 2 (d) -2 


The number of integral values of k for which the inequality 
x? —2(4k-1) x + 15k? —2k-7 > Oholds for all x € Ris: | 


(a) 2 (b) 3 (c) 4 (d) infinite 
The number of integral values which can be taken by the expression, 
3 _ 
f(x) = ——*_=* ___ for x ER, is: 
(x-1) (x* -x+1) 
(a) 1 (b) 2 (c) 3 (d) infinite 


—mx-2 
x? +mx+4 


2 
The complete set of values of m for which the inequality . > -1Lis satisfied Vx é R, 


is : 

(a) m=0 (b) -l<m<l (c) -2<m<2 (d) -4<m<4 

The complete set of values of a for which the roots of the equation x* - 2|a+1}x+1=Oare 
real is given by : 


(a) (00, rae 2) U0, oo) (b) (—00, > 1) U[0, 00) 
(c) (-«, -1) ULI, ~) (d) (—«, - 2] U[], «) 
The quadratic polynomials defined on real coefficients 


P(x) =a, x7 4 2b, x + c;, Q(x) = ayx? + 2boxX + Co - P(x) and Q(x) both take positive values 
Vx ER. If f(x) = a,x? +b, box + C1 C9, then : 


(a) f(x)<OVxeER 
(b) f(x) >OVxER MathsBySuhag.con 
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101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


111. 


(c) f(x) takes both positive and negative values 

(d) Nothing can be said about f(x) 

If the equation x” + 4+ 3cos(ax + b) = 2x has a solution then a possible value of (a+ b) 
equals 


T v6 7 
(a) 4 (b) 3 (c) 3 (d) x 


Let a, B be the roots of x? —4x +A = Oand j, 5be the roots of x* — 36x + B =0.If a,B, 7, 5form 
an increasing G.P. and A‘ = B then the value of ‘t’ equals 


(a) 4 | (b) 5 (c) 6 (d) 8 
How many roots does the following equation possess 3h (|2-|x]) =1? 
(a) 2 (b) 3 (c) 4 (d) 6 


If cota equals the integral solution of inequality 4x? —-16x +15 <Oand sin B equals to the 
slope of the bisector of the first quadrant, then sin (a +) sin (a —f) is equal to : 


3 4 2 
(a) “5 (b) “s (c) V2 (d) 3 


Consider the functions f, (x) = x and f.(x) = 2+ log, x, x > 0, where ¢ is the base of natural 
logarithm. The graphs of the functions intersect : 


(a) once in (0, 1) and never in (1, «) (b) once in (0, 1) and once in (e, 0) 
(c) once in (0, 1) and once in (e, e7) (d) more than twice in (0, ~) 
The sum of all the real roots of equation 
x* —3x3 -2x? -3x4+1=0 is: 
(a) 1 (b) 2 (c) 3 (d) 4 
If a, B (a <P) are the real roots of the equation x? —(k+ 4)x + k? -12 = Osuch that 4 € (a, B) 
: then the number of integral values of k equal to : 
(a) 4 (b) 5 (c) 6 (d) 7 
Let a, B be real roots of the quadratic equation x? + kx + (k? + 2k - 4) = 0, then the maximum 
value of (a7 +B”) is equal to : 


(a) 9 (b) 10 (c) 11 (d) 12 
Let f(x) =a” —xIna,a>1.Then the complete set of real values of x for which f'(x) > Ois: 
(a) G, 0) (b) (-1, 0) (c) (0, 00) (d) (0, 1) 


abe 
If a, b and care the roots of the equation x? +2x?+1=0,find|b c : 
c a 


(a) 8 | (b) -8 (c) 0 (d) 2 
Let o,f are the two real roots of equation x? + px+q=0, p,q eR, q #0. If the quadratic 


equation g(x) = 0 has two roots a + at such that sum of roots is equal to product of 
a 


roots, then the complete range of q is : M athsBY Suhag.CO iv. 


| . 903 903 7779 
oi ee TekoCclasses.co™ 


112. 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 


122. 


123. 


(a) 2. 3 (b) (=. 3 () |S. 3| (d) [—» 4 (3,00) 


If the equation In (x? + 5x) —In(x ++ 3) = Ohas exactly one solution for x, then number of 
integers in the range of a is: 


(a) 4 (b) 5 (c) 6 (d) 7 
Let f(x) =x? + = ~ 6x ae + 2, then minimum value of f(x) is : 
x x 
(a) -2 (b) -8 (c) -9 (d) -12 
If x? + bx + bis a factor of x? + 2x? + 2x +c(c # 0), then b-cis: 
(a) 2 (b) -1 (c) 0 (d) -2 
If roots of x? + 2x? +1 =Oare a, B and y, then the value of (a)? + (By)? + (ay)®, is : 
(a) -11 (b) 3 (c) O (d) -2 
How many roots does the following equation possess 3"! ( |2-|x||) =1? 
(a) 2 (b) 3 (c) 4 (d) 6 
The sum of all the real roots of equation x* — 3x? — 2x? ~3x+1=Ois: 
(a) 1 (b) 2 (c) 3 (d) 4 
If a and B are the roots of the quadratic equation 4x? + 2x-—1=0 then the value of 
> (a" +B" is: 
r=] 
(a) 2 (b) 3 (c) 6 (d) 0 


The number of value(s) of x satisfying the equation (2011)* + (2012)* + (2013)* ~—(2014)* 
= Ois/are: 

(a) exactly 2 (b) exactly 1 (c) more than one (d) 0 

If a, B(a <P) are the real roots of the equation x? —(k + 4) x + k? —12 = Osuch that 4 €(a, B); 
then the number of integral values of k equals to : 

(a) 4 (b) 5 (c) 6 (d) 7 

Let a, B be real roots of the quadratic equation x? +kxe+ (k? + 2k- 4) = 0, then the maximum 
value of (a,2 + 8?) is equal to : 

(a) 9 (b) 10 (c) 11 (d) 12 

The exhaustive set of values of a for which inequation (a —1) x2 —(a+1)x+a~-1 > Ois true 
Vx22. 


(a) (00,1) (b) Z,-) (c) 2, ~ (d) None of these 


2 


If the equation x* + ax + 12 = 0, x* + bx +15 = Oand x? + (a+ b)x +36 =Ohave a common 


positive root, then b — 2a is equal to. 

(a) -6 | (b) 22 (c) 6 (d) -22 
_ MainsBySunag.v 
— TekoClasses.con 


124. The equation e""* —e-S™* — 4 =Ohas 
(a) infinite number of real roots (b) no real root 
(c) exactly one real root . - (d) exactly four real roots 


125. The difference between the maximum and minimum value of the function 
f= 3sin* x—cos°® xis : 


3 5 
aoe b) 2 
(a) 5 (b) ; (c) 3 (d) 4 
126. If o,f are the roots of x? —3x+2=0(A eR) and a <1 <f, then the true set of values of 1 
equals : 
(aya € [2 A (b) A (-» 4 (c) A €(2,0) (d) A €(-c, 2) 
127. “Tf Bx? 45x+7=0 and ax?+bx+c=0 have at least one root common such that 
¥ : a, b, CEA 2iccarx , 100}, then the difference between the maximum and minimum values of 
3 Ca +:b +cis: 
(a) 196 (b) 284 (c) 182 (d) 126 


128. Two particles, A and B, are in motion in the xy-plane. Their co-ordinates at each instant of 
time t(t > 0) are given by x4 =t, Y4 =2t, xg =1-t and y, =¢t. The minimum distance 
between particles A and Bis : 

1 1 2 
a) — b) == c) 1 d 2 
(a) 5 (b) is (c) (d) : 

129. If a # Oand the equation ax? + bx +c =O has two roots a and B such that a <-3 and B > 2, 

which of the following is always true ? 


(a) a(at+|b|+c)>0 (b) a(a+|b|+c) <0 
(c) 9a-3b+c>0 (d) (9a -3b+c)(4a+ 2b+c) <0 
130. The number of negative real roots of the equation (x? + 5x)? -24= 2(x? + 5x) is : 
(a) 4 (b) 3 (c) 2 (d) 1 
131. The number of real values of x satisfying the equation 3| x — 2|+|1—5x|+ 4|3x+1|=13is: 
(a) 1 (b) 4 (c) 2 (d) 3 
132. Iflog.,., sinx 2 2and 0 < x < 3nthen sin x lies in the interval 


(a) an! (b) c a (c) 1] (d) none of these 


133. Let f(x) = x? + bx +c, minimum value of f(x) is —5, then absolute value of the difference of 
the roots of f(x) is : 


(a) 5 (b) V20 
(c) 415 (d) Can’t be determined 
134. Sum of all the solutions of the equation | x — 3|+|x + 5|=7x, is: 
6 8 58 
2 b) = a TS oe ag.con 
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135. 


136. 


137. 


138. 


139. 


140. 


141. 


142. 


143. 


144. 


Ac ee d Problems in Mathematics jor JEE 


Let f(x) = x7 4 = — 6x 8 + 2, then minimum value of f(x) is : 
x x 


(a) -2 (b) -8 (c) -9 (d) -12 
Ifa+b+c=1,a7+b*+c* =9anda? +b* +c? =1, then the value of ++ sis 
a 
(@) = (b) 5 (c) 6 (d) 1 
If roots of x? + 2x7 +1=Oare a, and y, then the value of (a)? + (By)? + (ay), is : 
(a) -11 (b) 3 (c) 0 (d) -2 
2 3 2 . EO S 
If x“ + bx + bis a factor of x” + 2x7 + 2x+c(c # 0), then b—cis: S nO 
(a) 2 (b) -1 (c) 0 @2 ONY 
The graph of quadratic polynomical f(x) = ax? + bx +c is shown below ch 4 
3M w 
Qo x 
a 
2c 
BO 
Or- 
c c = | 
(a) —|B-a]<-2 (b) f(x) >OVx>B (ce) ac>O (d) —>-1 
a a 
x* —~3x+4 
If f(x) = a eres then complete solution of 0 < f(x) <1Lis: 
x“ +3x+4 
If a, B, y are the roots of the equation x? + 2x? -x+1= 0, then value of elles i JIC tO 
(2+ a)(2+B)(2+y) 
is: 
(a) 5 (b) -5 (<) 10 (d) ; 
If a and Bare roots of the quadratic equation x? + 4x +3 = 0, then the equation whose roots 


are 2a +P and a + 2Bis : 

(a) x? -12x+35=0 (b) x? +12x-33=0 (©) x2-12x-33=0 (d) x2412x+35=0 
If a, b,c are real distinct numbers such that a? +b? +c? = 3abc, then the quadratic equation 
ax” + bx +c =Ohas 

(a) Real roots (b) At least one negative root 

(c) Both roots are negative (d) Non real roots 

If the equation x? + ax +12 =0, x? + bx +15 =Oand x2 + (a+ b)x +36 =O have a common 
positive root, then b — 2a is equal to. 

(a) -6 (b) 22 (c) 6 (d) -22 


145. 


146. 


147. 


148. 


149. 


150. 


151. 


152. 


153. 
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Consider the equation x ~ax* + bx —c = 0, where a,b,c are rational number, a # 1. It is 


The exhaustive set of values of a for which inequation (a — 1) x? —(a+1)x+a-1> Ois true 
Vx22. 


(a) (—0, 1) (b) 2, (c) [3.~] (d) None of these 


The number of real solutions of the equation 
x? —3]x|+2=0 


(a) 2 (b) 4 (c) 1 (d) 3 
The equation e™* —e~5™* _ 4 = Ohas 

(a) infinite number of real roots (b) no real root 

(c) exactly one real root (d) exactly four real roots 


If a, B are the roots of the quadratic equation x* — 2(1- sin 26) x - 2cos* 20 = 0, (8 e R) then 
the minimum value of (a? + 87) is equal to : 

(a) -4 (b) 8 (c) 0 (d) 2 

If the equation | sin x|*+| sin x|+ b = 0 has two distinct roots in [0, x]; then the number of 
integers in the range of b is equals to : 

(a) 0 (b) 1 (c) 2 (d) 3 

If a # Oand the equation ax + bx + c = O has two roots o and 6B such that a <—3 and B > 2. 
Which of the following is always true ? 

(a) a(a+|b]+c)>0 (b) a(a+|b|+c) <0 

(c) 9a-—3b+c>0 (d) (9a -3b+c)(4a+ 2b+c)<0 

If a,B are the roots of the quadratic equation x? + px+q=0 and y,8 are the roots of 
x? + px—r = Othen (a -y)(a —8):is equal to: 


(a) qtr (b) q-r* s ft (0) -(qtn) (d) -(p+q+r) 
Complete set of solution of logsysh2k toe i= —2is': 
(a) (—00, 2) (b) (—c, 2+ /13) (c) (2,0) (d) None of these 
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19, (c) 


29, (d) 
39, (c) 


| 491 (c) 
r BY (c) 


69, (b) 


: 79. (b) | 
894 (d) 
99) (a) 


37} (b) 188, (c) 189, (a)| 
J (b) 148, (b) 149, (0) 


20. 


30. 


40, 
50, 


60. 

70. 
ry 
90. 


100. (b) 


110. 


é 120. 


130. 
140. 


150. 


(b) 


(b) 
(b) 
(c) 


1. Let S is the set of all real x such that 


2x -1 
2x? +3x74+x 


ee 3 1 i 1 
@ ( 0, | 0 5° | @ (-3 ,0| @ (3,2] 


. If kx? —4x + 3k+1> Ofor atleast one x > 0, then if k eS, then S contains: 


is positive, then S contains : 


(a) (1, «) (b) (0, 00) (c) (-1, ©) (d) (3. ~| 
. The equation |x? —x-6| =x + 2has: 
(a) two positive roots (b) two real roots 
(c) three real roots (d) four real roots 
. Ifthe roots of the equation x* — ax —b = 0 (a, b e R)are both lying between —2and 2, then: 
b b 
a) ja|<2-— >2-— 
(@) |a|<2-2 (b) |a|> 2-2 
() Jal<4 (@) |al>2-2 


. Consider the equation in real number x and a real parameter A, | x —1|-|x-2|+|x-4| = 
Then for 4 > 1, the number of solutions, the equation can have is/are : 


(a) 1 (b) 2 (c) 3 (d) 4 
. Ifaand bare two distinct non-zero real numbers such that a —b = .7 = ; _ Z then : 

(a) a>O (b) a<0O (c) b<O (d) b>0 
. Let f(x) = ax? +bx+c, a>Oand f(2-x) = f(2+x)Vx eR and f(x) = Ohas 2 distinct real 
Toots) then which of the following is true ? MatnsBy Sunag.con: 
. (ay Atleast one root must be positive 7779 
“(By ft2) < FCO) > FC) 903903 eon 

(c) Minimum value of f(x) is negative TekoClasses. 


(d) Vertex of graph of y = f(x) lies in 3rd quadrat 
. In the above problem, if roots of equation f(x) = 0 are non-real complex, then which of the 
following is false ? 


(a) f(x) =sin = must have 2 solutions 


(b) 4a-2b+c <0 

(c) If log (2) f(3) is not defined, then f(x) 21VxeER 

(d) All a,b,c are positive 

. If exactly two integers lie between the roots of equation x? +ax-1=0. Then integral 
value(s) of ‘a’ is/are : 


(a) -1 (b) -2 (c) 1 (d) 2 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


| Advanced Problems in Ma 


If the minimum value of the quadratic expression y = ax? + bx +c is negative attained at 
negative value of x, then : 

(a) a>O (b) b>0 (c) c>0 (d) D>0 

(where D is discriminant) 

The quadratic expression ax” + bx +c > 0 Vx ER, then: 

(a) 13a~5b+2c>0 (b) 13a—b+2c>0 

(c) c>0,D<0O (d) a+c>b,D<0 

(where D is discriminant) 

The possible positive integral value of ‘k’ for which 5x? — 2kx +1 < Ohas exactly one integral 
solution may be divisible by : 

(a) 2 (b) 3 (c) 5 (d) 7 

If the equation x? + px + q = 0, the coefficient of x was incorrectly written as 17 instead of 13. 
Then roots were found to be —2 and -15. The correct roots are : 


(a) -1 (b) -3 (c) -5 (d) -10 

If x? -3x+2>Oand x? -3x-4<0, then: 

(a) |x|<2 (b) 2<x<4 (c) -l<x<1 (d) 2<x<4 
If 5% + (2V3)* -169 < Ois true for x lying in the interval : 

(a) (—0, 2) (b) (0, 2) (c) (2, «) (d) (0, 4) 


Let f(x)=x?+ax+b and g(x)=x?2+cx+d be two quadratic polynomials with real 
coefficients and satisfy ac = 2(b + d). Then which of the following is (are) correct? 

(a) Exactly one of either f(x) = Oor g (x) = 0 must have real roots. 

(b) Atleast one of either f(x) = 0 or g (x) = O must have real roots. 

(c) Both f(x) = Oand g (x) = 0 must have real roots. 


(d) Both f (x) = Oand g (x) = 0 must have imaginary roots. Maths Bys una g.conr 
The expression ———--_—_— + —________- simplifies to : 903 903 7779 
= X+2Vx-1  yx-2vx-1 TekoClasses.com 
(a) 22 Phe x <2.) (i) Hies<> 
3-Xx 2-xXx 
(c) *=2 ey >2 (2) “*-1 itera 
(x - 2) x+2 


If all values of x which satisfies the inequality log q /3) (x? + 2px + p* +1) > Oalso satisfy the 


inequality kx? + kx -—k? <0 for all real values of k, then all possible values of p lies in the 

interval : 

(a) [-1, 1] (b) [0, 1] (c) [0, 2] (d) [—2, 0] 

Which of the following statement(s) is/are correct? 

(a) The number of quadratic equations having real roots which remain unchanged even after 
squaring their roots is 3. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


(b) The number of solutions of the equation tan 26 + tan 3@ = 0, in the interval [0, 7] is equal 
to 6. 


2 3 
ext 4 a! + —"2 . equals 24. 
X22 XZ 4% XB 


(c) For x,, X2, X3 > 0, the minimum value of 
(d) The locus of the mid-points of chords of the circle x? + y? -2x -6y -1=0, which are 
passing through origin is x? +y*-x-3y =0. 


If (a, 0) is a point on a diameter inside the circle x7 + y 2 — 4 Then x? —4x-a? =Ohas: 


(a) Exactly one real root in (-1, 0] (b) Exactly one real root in [2, 5] 

(c) Distinct roots greater than —1 (d) Distinct roots less than 5 

Let x7 — px + q = O where p €R, q ER, pq # Ohave the roots a, Bsuch that o + 28 = 0, then: 
(a) 2p? +q=0 (b) 2q7 + p=0 (c) q<O (d) q>0 


If a,b,c are rational numbers (a>b>c>0) and _ quadratic equation 
(a+b—2c) x? +(b +c —2a)x + (c + a— 2b) = Ohas a root in the interval (-1, 0) then which of 
the following statement(s) is/are correct ? 

(a) a+c <2b 

(b) both roots are rational 

(c) ax? + 2bx +c = Ohave both roots negative 

(d) cx? + 2bx + a = Ohave both roots negative 

For the quadratic polynomial f(x) = 4x? — 8ax + a, the statements(s) which hold good is/are: 
(a) There is only one integral ‘a’ for which f(x) is non-negative V x eR 

(b) For a < 0, the number zero lies between the zeroes of the polynomial 


(c) f(x) =Ohas two distinct solutions in (0, 1) fora (5. 2) 


(d) The minimum value of f(x) for minimum value of a for which f(x) is non-negative 
Vx eRis 0 


Given a, b, c are three distinct real numbers satisfying the inequality a - 2b + 4c > O and the 

equation ax? + bx + c = Ohas no real roots. Then the possible value(s) of ae is/are : 
a+3b+9 

(a) 2 (b) -1 (c) 3 (d) 2 


Let f(x) = x? —4x+¢ Vx eR, where c is a real constant, then which of the following is/are 
true ? 


(a) f (0) > fQ) > f(2) (b) f(2) > f(3) > f{@ 

(cc) fM<f(4)<fCD (d) f(O)= f(A) > FR) 

If0<a<b<c and the roots a,f of the equation ax* + bx +c =Oare imaginary, then : 
(a) |o|=|B| (b) |a|>1 (c) |Bl<1 (d) Jaj=1 

If x satisfies |x —1|+|x-—2|+|x-3]|> 6, then: 

(a) x € (-«,1) (b) x €(-2, 0) (c) x €(4, MrathsBySueneg-cO IT. 
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If both roots of the quadratic equation ax* + x + b-—a = Oare non real and b > —1, then which 


of the following is/are correct? 


(a) a>O (b)a<b (c) 3a >2+ 4b (d) 3a <2+4b 
If a,b are two numbers such that a? + b* =7 anda? +b? = 10, then : 

(a) The greatest value of |a+b|=5 (b) The greatest value of (a + b) is 4 
(c) The least value of (a + b) is 1 (d) The least value of |a + b|is 1 


The number of non-negative integral ordered pair(s) (x, y) for which (xy -7)* =x74 y? 
holds is greater than or equal to : 

(a) 1 (b) 2 7° 3 (d) 4 

If a, B, y and dare the roots of the equation x* — bx — 3 = 0; then an equation whose roots are 
a+B+y ae Be: a+y+s andere oF. 


82 : y? B? a2 
(a) 3x4 4+bx+1=0 (b) 3x* —bx+1=0 
(c) 3x* +bx? -1=0 (d) 3x* —bx? -1=0 


The value of k for which both roots of the equation 4x? — 2x + k = Oare completely in (-1, 1) 
may be equal to : 

(a) -1 (b) 0 (c) 2 (d) -3 

If a,b, ie €R, then for which of the following graphs of the quadratic polynomial 
= ax? — oe +c(a#0); the ye (abc) is negative ? 


y 
» 4 ».4 
a) (b) (c) x @) % 


If the equation ax* + bx +c =0 ; a,b,c eR and az 0 has no real roots then which of the 
following is/are always correct ? 

(a) (a+b+c)(a-—b+c)>0 (b) (a+b+c)(a—2b+ 4c) >0 

(c) (a—b+c)(4a-2b+c)>0 (d) a(b? —4ac) > 0 

If a and fare the roots of the equation ax? + bx +c =0 3a,b,c €R;a # Othen which is (are) 
correct : 


4 _ tL .b°= 
(a) a? +p? = 0) tae > 
_p3 
3 gee (d) a f(a +B) =—— 


c 


The ae cos* x-sinx+A=O0,xeE (0, 2/2) has roots then value(s) of 1 can be equal to : 


(a) 0 (b) -1 (c) 1/2 (d) 1 

If the equation In(x? + 5x) —In(x + a+3)=0 has exactly one solution for x, then possible 
integral value of a is : 

(a) -3 (b) -1 (c) 0 (d) 2 


38. The number of non-negative integral ordered pair(s) (x, y) for which (xy -7)? =x*4+y? 


39. 


40. 


41. 


42. 


43. 


44. 


Quadratic Equations 


holds is greater than or equal to : 
(a) 1 (b) 2 (c) 3 


If a < 0, then the value of x satisfying x? —2a|x -a|-3a? = Ois/are 


(a) a(1-V2) (b) ai + V2) (c) a(-1- V6) 


If 0 <a <b <cand the roots a,f of the equation ax? + bx +c = Oare imaginary, then 


(a) |o|=|B (b) |a|>1 (c) [B]<1 
If x satisfies | x —1|+|x —2|+|x—3|> 6 then 


(a) x €(-~,1) (b) x € (—~, 0) (c) x € (4,0) 


The value of k for which both roots of the equation 4x? —2x + k = Oare completely in (-1, ), 
may be equal to : 
(a) -1 (b) 0 (c) 2 (d) -3 
Let a, f, y, dare roots of x* —12x3 +x? -54x+14=0 
Ifa+B=y+6 then o ad 
ee (b) 4=-45 ae 
(c) fa? +B? <y2 +82 then 2B =7 (d) Ifa? +p? <y2 482 > a2 gn, 
yo 2 y 7 3S me) 
a? @asl b b7=3)( ec 27 =3 |, YO 
If ae a ae ; ae 1 3 te eee. me phe lie > Oo) 
a-1 a-l b-1 b-1 c-1 c-l ae) 
A ep) 
on L:lx + my +n = 0; where a, b,c are real numbers different from 1; then s O 
m m+n So 
(a) a+b+e=—— (b) abc = = 


(c) ab + be + ca =" 


(a, b, d) 
8. (a, b, d) 
bd) | I) (a) 
(a, b, d) ‘20. (a, b,c, d) | 
(a, c, d) 26. (a, b) 

(@ | 82.) >) 
88.| (a, b,c, d) | 
(a, c, d) | 


(d) 4 
(d) a(-1+ V6) 
(d) |a|=1 


(d) (2,0) 


(d) abc —(ab + bc + ca) + 3(a+b+c)=0 


(a, ¢) 
(a, b, c) 
(a, c, d) 
| (a,b, ¢, d) 
(a, ¢) 
(a, b) 
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Par agraph for Que ost - 


Let ‘fe = ax thet a0, such that f(- 
f(x) = Ohas no real rootsand4a+b>0. 


1. Leta =4a-2b+c, B =9a+ 3b+c, y =9a-3b +c, then which of the following is correct ? 


(a) B<a<y (b) y<a<B (c) a<y<fB (d)a<BP<y 
2. Let p=b-4a, q = 2a+b, then pqis: 
(a) negative (b) positive (c) 0 (d) nothing can be said 


: ee Paragraph for Question Nos. 3 10.4 


Of a, B are the roots of equation (k+ Bie ~ (20k + i: xt bles + +40 
Paniswie the following questions. 


: 3. The smaller root («) lie in the interval : 


‘sen? 


(a) (4 7) (b) (7, 10) (c) (10, 13) (d) None of these 
4. The larger root ({) lie in the interval : 


(a) (4, 7) (b) (7, 10) (c) (10, 13) (d) None of these 


Paragraph for Question Nos. 5 to 7 ee 
Lets at +bx+ceVx eR, 0b, c € R)attains its least value at 


5. The least value of f(x) vx e Ris: 


(a) -1 (b) 0 (c) 1 (d) 3/2 


6. The value of f (-2) + f (0) + f (1) = 


(a) 3 (b) 5 (c) 7 (d) 9 


7. If f(x) =ahas two distinct real roots, then complete set of values of ais : 


(a) (1, ~) (b) (-2, -1) (c) (0, ae (d) . oe 


‘Paragraph for Questio 


; Consider the equation log? x- log 2 x x- —m “oan os 1am m € ae Let the real roots : 
equation be x,,x. such thatx, <x, = - 


8. The set of all values of m for which the equation has real roots is : 


(a) (—c0, 0) (b) (0, 00) (c) [1, ©) 
vjatnsBySUNSe 
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00, 0) 


9. The sum of maximum value of x, and minimum value of x is : 
(a) 513 (b) 513 1025 


er 4 ) 4 


10. X%X2 +X X3 + XQX4q + XZX4 = 
(a) 0 (b) 1 (c) V5 (d) -1 


11. x3 +x3 = 


12. f (6) is equal to: 


(a) 120 (b) -120 (c) 0 (d) 6 
13. Sum of the roots of f (x) is equal to : 

(a) 15 (b) -15 (c) 21 (d) can’t be determine 
14. Product of the roots of f(x) is equal to : 

(a) 120 (b) -120 (c) 114 (d) -114 


2 2 2 
15. The value of| % + B + se 
2 2 2 
(a) 1 (b) 4 
2 
(c) 2cos@ (d) 7 (sin 6 + cos @ + sin 8 cos 0) 


16. Number of values of 6 in[0, 2n] for which at least two roots are equal, is : 
(a) 2 os ma " 
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sstion n Nos. 47 to 18 


Let P(x) bea quadratic polynomial wit 1 al coefficients such that for By au real x sharin 
20+ P(x))=P(x-D+P(x+Dholds. —Malhs® you 


IfP(0)=8andP(2)=32then:  =i(iti‘(<i«~:;C*~*W 903 903 777 g 
an 
17. The sum of all the coefficient of P(x) is : TekoClasses. -o 
(a) 20 (b) 19 (c) 17 . (d) 15 
18. Ifthe range of P(x) is[m, 0), then the value of m is : 
(a) -12 (b) 15 (c) -17 (d) -5 


Paragraph for Question Nos. 19 to 21 


Let t be a real number satisfying 2t° -9t? + 30-A’ =Owheret = x+ is andA7 ER. 


19. Ifthe above cubic has three real and distinct solutions for x then exhaustive set of value of Abe 


(a) 3<A<10 (b) 3<A<30 (c) A=10 (d) None of these 


20. If the cubic has exactly two real and distinct solutions for x then exhaustive set of values of 4 
be : 
(a) A € (-, 3) U(30, 0) (b) A € (—~, — 22) U (10, &) U {3} 
(c) A € {3, 30} (d) None of these 

21. Ifthe cubic has four real and distinct solutions for x then exhaustive set of values of be : 
(a) 4 € (3,10) (b) A € {3,10} 
(c) A € (-—0, —22) U(10, 0) (d) None of these 


Consider a vaunereie & expres si on orca at roe 4 
22. If f(x) can take both positive and negative values then t must lie in the interval 
-1 1 -1 1 -1 1 
—,- b) | -00, — -, —,-—|-{0 d) (-4,4 
@ (2.3) w (9 F)U[3.0]@ (J a} O44) 


23. If f(x) is non-negative V x > Othent lies in the interval 


11 1 -1 1 1 
(a) 24 (b) 2.) (c) = 2 (d) Eo 


Quadratic Equations phe AaB = aT 


The least positive integer x, for 


positive, is equal to 
(B) | If the quadratic equation — a 

3x? + 2(a? +1) x+ (a? -3a 2) 0 
possess roots of opposite s | 
(Cc) The roots of the equation 


¥x+3-4/x-1+ x+8-—6v. 


can be equal to 


If the roots 
4 _ 9x3 + bx? -cx+16= { 
then 2(c—b)is equalto 


(D) 


for any 7 vale of ki is 
There existsayalueofh Li 


for all ¥alues-of ds £0 ; 


) Thee SEEMS 


(C) 


90 
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(B) 
(C) 
(D) 


MathsBySuhag.cor. 


9039037779 
TekoClasses.cor 


1A>Q; BoP; C>R; DoS 
A>Q; B>S; C>R; DP 
1A>Q; B>R; C>P; DOS 


A>Q; B>P; C>S; DOR 


Let f(x)= ax? +bx+c¢ where a, b,c are integers. If 


sin. sin =™ + sin = : sin" + sien -sin = f[ cos = then find the value of f (2): 
7 7 7 7 7 7 7 


Let a, b, c, d be distinct integers such that the equation (x —a) (x -b) (x -c)(x-d)-9=0 
has an integer root ‘r’, then the value of a+ b+c+d-4r is equal to: 

Consider the equation (x? + x +1)? -(m-3)(x* +x+1)+m=0, where m is a real 
parameter. The number of positive integral values of m for which equation has two distinct 
real roots, is : 

The number of positive integral values of m, m < 16for which the equation given in the above 
questions has 4 distinct real root is : 


If the equation (m” - 12) x* - 8x? - 4 = Ohas no real roots, then the largest value of mis pq 
where p, q are coprime natural numbers, then p + q = 
The least positive integral value of ape a satisfying 


(e* — 2) [sin( + 2) \ox—toe, 2) (sin x —-cosx) < Ois: 


The integral values of x for which x? +17x +71is perfect square of a rational number are a 
and b, then |a—b|= 

Let P(x)=x®-x°>-x%-x*%-x and o,f,y,5 are the roots of the equation 
x* —x3 —x? -1=0, then P(a) + P(B) + P(y) + P(S) = 

The number of real values of ‘a’ for which the largest value of the function f (x) = x7 +ax+2 
in the interval [-2, 4] is 6 will be : 


The number of all values of n, (where n is a whole number) for which the equation a =; ae 
n- x 


has no solution. 

The number of negative integral values of m for which the expression x? + 2(m-1)x+m+5 
is positive V x > lis: 

If the expression ax* + bx? ~x2+2x+3 has the remainder 4x+3 when divided by 
x? +x-2, then a+ 4b =..... 

Find the smallest value of k for which both the roots of equation x* —8kx +16(k? -k+1) =0 
are real, distinct and have values atleast 4. 

If x? -3x + 2is a factor of x* — px? + q =0, then p+q = 

The sum of all real values of k for which the expression x? + 2xy + ky? + 2x +k =Ocan be 
resolved into linear factors is : 

The curve y = (a+1)x* + 2meets the curve y = ax + 3, a ¥ —linexactly one point, then a? = 
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17. 


18. 
19. 


20. 


21. 
22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Advanced Problems in Mathematics for JEE 


2 
Find the number of integral values of ‘a’ for which the range of function f (x) = | is 
x* -3x+2 
(—00, 0). 
When x! is divided by x? —3x 4 2, the remainder is (ake —1)x- 2(2k —1), then k = 


Let P (x) be a polynomial equation of least possible degree, with rational coefficients, having 
¥7 + 3/49 as one of its roots. Then the product of a the roe of P(x) =Ois: 

The range of values k for which the equation 2cos* x — sin* x + k = Ohas atleast one solution 
is [A, p]. Find the value of (9u + 6). 

Let P (x) be a polynomial with real coefficient and P (x) —P'(x) =x? + 2x +1. Find P(1). 
Find the smallest positive integral value of a for which the greater root, of the equation 
x? -(a7+a+1)x+a(a7+1)=0 lies between the roots of the equation 
x? -a*x- 2(a? = 0 

If the equation x* + kx? +k=0 has exactly two distinct real roots, then the smallest integral 
value of | k| is : 

Let a, b, c, dbe the roots of x* ~x? -1=0. Also consider P(x) = x® —x° —x? —x?-x, 
then the value of P(a) + P(b) + P(c) + P(d) is equal to : 

The number of integral values of a,ae[-5,5] for which the equation 
x* + 2(a-1) x+a+5=Ohas one root smaller than 1 and the other root greater than 3 is: 


The number of non-negative integral values of n, n <10 so that a root of the equation 
n* sin? x —2sin x — (2n + 1) = Olies in interval c 4 is : 

Let f (x) = ax? + bx + c, where a, b, care integers anda > 1. If f (x) takes the value p, a prime 
for two distinct integer values of x, then the number of integer values of x for which f (x) 
takes the value 2p is : 

If xand y are real numbers connected by the equation 9x? + 2xy + y* —92x —20y +244 =0, 
then the sum of maximum value of x and the minimum value of y is : 

Consider two numbers a, b, sum of which is 3 and the sum of their cubes is 7. Then sum of all 
possible distinct values of ais : 

Ify? (y* -6) + x? — 8x + 24 = Oand the minimum value of x? + y* is mand maximum value 
is M; then find the value of M — 2m. 

Consider the equation x? —ax?+bx-c = 0, where a, b, c are rational number, a # 1. It is given 


that x,;,x2 and x,x, are the real roots of the equation. If (b+c)=2(a+1), then 


a+l 
“1%2 b+c ~ 


Let a satisfy the equation x? +3x2+4x+5=0 and 8 satisfy the equation 
ee > +4x-5=0,4,8 eR, thena+B= 
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33. 


34. 


35. 


36. 


37. 
38. 


39. 


40. 
41. 


42. 


43. 


44. 


45. 
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Let x, y and z are positive reals and x7 +xy+y" =2y*+yz+27 =landz*+2x+x7 =3. 


If the value of xy + yz + zx can be expressed as 2 where p and qare relatively prime positive 
q 


integer find the value of p -q: 
The number of ordered pairs (a, b), where a, b are integers satisfying the inequality 
min (x? + (a—b)x + (1-a—b)) > max(-x? +(a+b)x-(1+a+b)) Vx eR, is: 


The real value of x satisfying 9) 20x + /20x + 13 =13 can be expressed as ; where a and bare 


relatively prime positive integers. Find the value of b ? 
If the range of the values of a for which the roots of the equation x? -2x-a* +1=Olie 
between the roots of the equation x? —2(a+1)x + a(a-1) = Ois (p,q), then find the value of 


(o-2} , 608 © 


Find the number of positive integers satisfying the inequality x? - 10x + 16 <0. 

If sin 0 and cos@ are the roots of the quadratic equation ax? + bx +c = O(ac # 0). Then find 
ac 

Let the inequality sin2x+acosx+a2>1+cosx is satisfied VxeR, for 
a € (-2, k,] U[kg, 0), then | ky |+|ke|= 

a and Bare roots of the equation 2x? —35x + 2 = 0. Find the value of ./(2a — 35)° (2B - 35)° 


The sum of all integral values of ‘a’ for which the equation 2x* —(1+ 2a)x+1+a=Ohasa 


the value of b 


integral root. 


Let f(x) be a polynomial of degree 8 such that F(r) =—,r =1,2,3,..... , 8, 9, then 


sa |e 


F(10) 
Let a, B are two real roots of equation x? + px+q=0,p,q €R,q # 0.If the quadratic equation 


1 1 : 
g(x) = Ohas two roots a + —,B+ B such that sum of its roots is equal to product of roots, then 
a 


then number of integral values q can attain is : 

If cosA, cosB and cosC are the roots of cubic x? +ax* + bx +c =0, where A,B,C are the 
angles of a triangle then find the value of a* — 2b - 2c. 

Find the number of positive integral values of k for which kx? + (k-3)x +1 < Ofor atleast one 
positive x. 
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CLE OEES 


1. If a, b, care positive numbers and a+ b +c =1, then the maximum value of (1-a)(1-b)(1-c) 
is: 


2 8 4 
b) 4 a = 
(a) 1 (b) : (c) 37 (d) 9 


2.1f xyz =(1-x)(1-y)(l1-z) where O<x,y,2<1, then the minimum value of 
x(1-2)+ y(1-x)+2(1-y)is: 
3 1 3 1 
a) — b) = = d) — 
(a) 5 (b) 4 (c) 4 (d) 5 


2 


3. If sec(a — 28), seca, sec(a + 28) are in arithmetical progression then cos* o = Acos” B 


(B # nz; n €1) the value of Ais : 


(a) 1 (b) 2 (c) 3 (d) ; 


4. Leta, b, c, d, eare non-zero and distinct positive real numbers. If a, b, careinA.P ; b, c, dare in 
G.P and c, d, e are in H.P, then a, c, e are in: 


(a) AP (b) G.P 
(c) H.R (d) Nothing can be said 

5. If (m+ 1)% ,(n+ 1)" , and (r+ 1)" terms of a non-constant A.P are in G.P and m, n, r are in 
H.P, then the ratio of first term of the A.P to its common difference is : 


(a) (b) -n (c) -2n (d) +n 

6. Ifthe equation x* — 4x? + ax? + bx +1 = Ohas four positive roots, then the value of (a + b)is: 
(a) -4 (b) 2 
(c) 6 (d) can not be determined 
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- If S,,S2 and S3 are the sums of first n natural numbers, their squares and their cubes 


#e2 oder 
respectively, then S1O2 cons 


SP +s? 
(a) 4 (b) 2 (c) 1 (d) 0 
2 3 
8. If S, = S z <i 2 = Piseees upto n terms then the sum of the infinite terms is : 
2 ™ 
1 b) = c) e d) — 
(a) (b) 3 (c) (d) 4 
9. If tan{ - x] tan tan (= + x) in order are three consecutive terms of a G.P then sum of 
all the solutions in [0, 314] is kx. The value of kis : 
(a) 4950 (b) 5050 (c) 2525 (d) 5010 
10. Let S, =14+24+3+4...... 4 Patd OS 2th: PA Sn , where k,n EN 
S,-1 S3;-1 S,-1 S,-1 
lim Q, = 
no 
1 
(a) = (b) 1 (c) 3 (d) 0 
logl p 1 
11. 1, m, nare the p™, qh and r™ term of a G.P all positive, then |logm q _ 1)equals: 
logn r 1 
(a) -1 (b) 2 (c) 1 (d) 0 
12. The number of natural numbers < 300 that are divisible by 6 but not by 9 is : 
(a) 49 (b) 37 (c) 33 (d) 16 
13. If x, y,z >Oandx+y+z=1then a is necessarily. 
(-x)(Q-y)d-z) 
(a) >8 (b) se (c) 1 (d) None of these 


14. 


15. 


If the roots of the equation px? + qx +r =0, where 2p, q, 2r are in G.P, are of the form 
o.?, 4a — 4. Then the value of 2p+4q+/7ris: 

(a) 0 (b) 10 (c) 14 (d) 18 

Let: 26) 5X53 Kachin os ,X, be the divisors of positive integer n (including 1 and n). If 


k 
My +X_gtXZ t...... +X, =75. Then >(2 is equal to : 


i= \*i 


75 75 1 1 
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are 


= a a a a 
16. If a,, do, a3,...... ,a, are in H.P and f(k) = a —a, then —L., —2 3 a 


= FD’ FQ)’ FQ)? FD 


in: 
(a) A.P (b) G.P (c) H.P (d) None of these 


n 
17. If a, B be roots of the equation 375x? - 25x -2=Oands, =a" +", then lim [Ss Sheers 
a 


1 1 1 
—_ b) — a d) 1 
(a) v) (b) ri (c) 3 (d) 
18. Ifa;,i =1, 2, 3, 4be four real members of the same sign, then the minimum value of 


Yi fe 23 4, iF jis: 
a; 
J 


(a) 6 (b) 8 (c) 12 (d) 24 

19. Given that x,y,z are positive reals such that xyz=32. The minimum value of 
x2 + 4xy + 4y? + 227 is equal to: 
(a) 64 (b) 256 (c) 96 (d) 216 

20. In an ALP, five times the fifth term is equal to eight times the eighth term. Then the sum of the 
first twenty five terms is equal to : 
(a) 25 (b) 5 (c) -25 (d) 0 


21. Let a, Bbe two distinct values of x lying in[0, 7] for which V5 sin x, 10sin x, 10(4 sin? x + 1)are 
3 consecutive terms of a G.P Then minimum value of | a —Bl|= 


pil pb) * 2n 3n 
(a) 10 (b) e (c) = (d) = 


22. In an infinite G.P, the sum of first three terms is 70. If the extreme terms are multiplied by 4 and 


the middle term is multiplied by 5, the resulting terms form an A.P then the sum to infinite 
terms of G.P is : 


(a) 120 (b) 40 (c) 160 (d) 80 
23. The value of the sum Sy is equal to : 
k=l n=1 2 
(a) 5 (b) 4 (c) 3 (d) 2 
24. Let p, q, rare positive real numbers, such that 27 pqr > (p+q+ r)? and 3p + 4q + Sr =12, then 
pot+qttr= EOE 
eo) © 
(a) 3 (b) 6 (c) 2 @4 AM 9 
Ter ke ee ee ee Om # 
25. Find the sum of the infinite series — + —- +—- +—~+—+...... or oO 
18 30 45 63 <= ” 
1 4 1 t Bee 
a) — b) — c) = d) = Bed 
(a) = . Oy Om @; 89s 
Bie. oO > ge 
om’ 
Ow 
<— 


S S 
26. If S, denote the sum of first ‘r’ terms of a non constant A.P and = = — =, where a, b, c are 
a 


distinct then S, = 


(a) c? (b) c? (c) c4. (d) abc 
27. In an infinite G.R second term is x and its sum is 4, then complete set of values of ‘x’ is : 
11 
—8, 0 b) |-=, = |-{0 
(a) ( ) (b) 3 | {0} 
1 1 
(c) 1 -;| 5 i (d) (—8, 1] -{0} 


28. The number of terms of an A.P is odd. The sum of the odd terms (1°, 3" etc.,) is 248 and the 
sum of the even terms is 217. The last term exceeds the first by 56, then : 
(a) the number of terms is 17 (b) the first term is 3 
(c) the number of terms is 13 (d) the first term is 1 

29. Let A,, Az, Ag,...... , A, be squares such that for each n > 1 the length of a side of A, equals 
the length of a diagonal of A,,,, . If the side of A, be 20 units then the smallest value of ‘n’ for 
which area of A,, is less than 1. 
(a) 7 (b) 8 (c) 9 (d) 10 


00 n 
30. Let S, = -,then > kS, equal : 
» (k+1)' 2. 


n(n +1) n(n —1) n(n + 2) n(n + 3) 
a) ———- b) ———+ c¢) ———— d) ——+ 
(a) 5 (b) 5 (c) 3 (d) 5 
31. The sum of the series <= + — a+ 10 27 4 A7 23 4c, upto n terms is equal : 
1-2 2-3 3:4 4-5 
n n _ n 
(a) 22 (b) n Je" 410 @ THY q@ Bode 
n+1 n+1 n+1 n+1 
29 
32. If (1- 5)30 = k, then the value of Ya -5)" is: 
n=2 
(a) 2k-3 (b) k4+1 (c) 2k+7 (d) 2k -= 
33. n arithmetic means are inserted between 7 and 49 and their sum is found to be 364, then nis: 
(a) 11 (b) 12 (c) 13 (d) 14 
34. The third term of a G.P is 2. Then the product of the first five terms, is : 
(a) 2° (b) 2+ (c) 2° (d) none of these 
35. The sum of first n terms of an A.P is 5n? + 4n, its common difference is : 
(a) 9 (b) 10 (c) 3 (d) -4 
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36. If x+y =aand x? gy? = b, then the value of (x? +y), is : 


3 
(a) ab (b) a2+b () a+b? (a) a 
37. If S,, So, S3,....- ,S, are the sum of infinite geometric series whose first terms are 
1.3) Sy+s00- ,(2n —1) and whose common ratios are ce 2. ery i 2 ; respectively, then 
pe n 
“fo 4 1 1 hoe 
‘ + + ———_ _ +...... upto infinite terms} = 
2 (SS2S3 0 S2S3S4  S35455 
A a 1 1 1 
(ay — b) — c) — d) — 
Y F5 er eee 
38. Sequence {t ,} of positive terms is a G.P Ift,, 2, 5, t;, form another G.P in that order, 
4» then the product t,t ot3......tigtzg is equal to : 
(a) 10° (b) 10°° (ec) 10'7/? (d) 1019/2 
2 2 2 2 
39. The minimum value of (At +A+1BS+B+I(C*+C +I MO +D+1) where A, B, C, D> @) 
ABCD 
is : 
1 1 
(a) = (b) — (c) 24 (d) 34 
3 2 


a? —b? 


(a) = (b) (c) a-b (d) a? —b* 


41. The sum of the first 2n terms of an A.P is x and the sum of the next n terms is y, its common 


difference is : 
(a) x-2y (b) 2y -x (c) x-2y (d) 2y -x 
3n2 3n? 3n 3n 


42. The number of non-negative integers ‘n’ satisfying n? =p+qand n> =p*+ q* where p and q 


are integers. 
(a) 2 (b) 3 (c) 4 (d) Infinite 


43. Concentric circles of radii 1, 2, 3 ...... 100 cms are drawn. The interior of the smallest circle is 


coloured red and the angular regions are coloured alternately green and red, so that no two 
adjacent regions are of the same colour. The total area of the green regions in sq. cm is equals 
to: 


(a) 1000x (b) 5050n (c) 4950n (d) 5151n 


44. If log. 4, log 8 and log 9-1 are consecutive terms of a geometric sequence, then the 
J2 3 


2 


number of integers that satisfy the system of inequalities x“ — x > 6and|x|< k? is : 


(a) 193 (b) 194 (c) 195 (d) 196 


45. Let T, be the r™ term of an A.P whose first term is -5 and common difference is 1, then 


n 
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yy 1+ TT 44 T, 427743 = 
r=l1 
n(n+1)(2n+1) 5n n(n+1)(2n+1) Sn 1 = 0) 
+ ee O 
Se 6 4 ©) 6 4 4 © i 
>>) 
(c) n(n+V(2n+1)_ Sn 1 (a) n(n+1)(2n+1)_5n_, ON 
6 4 2 12 8 = cn 
a 1)(n + 2) . 42008 ep) 
46. If > T, = RODE) ek lim = < © 
d 3 in i. mam © 
2) 
(a) 2008 (b) 3012 (c) 4016 (d) 8032 & O° 
22 32 42 52 62 o oD 
47. The sum of the infinite series, 17 —-4_ + 2- -7_ 4 2_--2 4... is = 
5 52 53 54 55 
1 25 25 125 
a) — Dd) == = qa) 
@) 2 (0) 24 (c) 54 (d) 752 
n 
48. The absolute term in P(x) = > - AG 7G ss] as n approaches to infinity is : 
4 r r+1 r+2 
1 —1 1 —1 
a) — b) — c) = d) — 
(a) 5 (b) é (c) P (d) 4 


49. Let a, b, c are positive real numbers such that p=a7b + ab?—a2c —ac?: q=b7c + be*—a*b — ab? 


andr = ac? + ac —cb* — bc” and the quadratic equation px? + qx + r = Ohas equal roots ; then 


a, b, care in: 
(a) AP | (b) G.R (c) H.P (d) None of these 
50. If T, denotes the k™ term of an H.P from the begining and 2 = 9, then a equals : 
6 4 
17 5 7 19 
a) — b) — cd — | d) — 
(a) Fs (b) 7 (c) i9 (d) 7 
51. Number of terms common to the two sequences 17, 21, 25, ....... , 417 and 16, 21, 26, ........ , 466 
is : 
(a) 19 (b) 20 (c) 21 (d) 22 
: 2 1 2 1 2 1 a ae ; 
52. The sum of the series 1+ = + +-—+— 444 2444....., upto infinite terms is equal 
ee i a a Ge a 
to: 
15 8 27 21 
a) — b) — c) — d) — 
(a) 3 (b) is (c) 3 (d) 3 


53. The coefficient of x® in the polynomial (x — 1)(x - 2)(x -3)...... (x -10) is: 
(a) 2640 (b) 1320 (c) 1370 _ (d) 2740 


(1? 217) 4: 29774. 4 Sn7) 


no n 4 


54. Let a = lim , then a is equal to : 


1 1 1 : 
(a) 2 (b) 4 (c) ; (d) non-existent 


55. If 16x* —32x° + ax? +bx+1=0, a,b eR has positive real roots only, then a —b is equal to : 


(a) -32 (b) 32 (c) 49 (d) -49 


56. If ABC is a triangle and tan, tan, tan S are in H.P, then the minimum value of cot = 


uf 1 
(a) V3 (b) 1 (c) — (d) — 
J2 V3 
57. Ifa and Bare the roots of the quadratic equation 4x? + 2x -1 = Othen the value of Cy +p") 
r=l 
iy As : 
fa) 2 (b) 3 (c) 6 (d) 0 
58. The sum of the series 2? + 2 (4)? + 3(6)? +...... upto 10 terms is equal to : 
(a) 11300 (b) 12100 (c) 12300 (d) 11200 
59. Ifa and bare positive real numbers such that a+ b = 6, then the minimum value of . + i] is 
equal to : 
2 1 3 
a) = b) = c) 1 d) — 
(a) 3 (b) 3 (c) (d) 5 


60. The first term of an infinite G.P is the value of x _ satisfying the equation 


log 4(4* —15) + x -—2 = Oand the common ratio is cos (A) The sum of G.P is : 


(a) 1 (b) ; () 4 (d) 2 
| at +b4 4c? 
61. Let a, b, c be positive numbers, then the minimum value of aa ae is : 
abc 
(a) 4 (b) 2°74 (c) V2 (d) 2V2 
62. If xy =1 ; then minimum value of x7 + y? is : 
(a) 1 (b) 2 (c) V2 (d) 4 
; 2 6 12 20 
63. Find the value of — + ———~ + ———____ + — _~—_.—_ t ..... upto 60 terms : 
1319423 13423+3% 19427 4+3°+4° 
1 1 
2 b) = 4 d) — 
(a) (b) 9 (c) (d) 4 
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64. Evaluate : > ——_________________ 
Valuate abate 


1 1 1 


eS b) —— ee 
O GopEp © ee (k-DkI 
65. Consider two positive numbers a and b. If arithmetic mean of a and b exceeds their geometric 


mean by 3/2 and geometric mean of aand b exceeds their harmonic mean by 6/5 then the value 
of a? + b* will be: 


1 
(c) (d) i 


(a) 150 (b) 153 (c) 156 (d) 159 
. . 7 13 19 . 
66. Sum of first 10 terms of the series, § = sp ca topce tog te is : ~oOe 
2° -5 5° -8 8° -11 - Q ~ O 
26 8 , 
(a) 22>. (b) 88 (c) 204 @— On a 
1024 1024 1024 1024 «& Nn © 
10 , & 7) 
67. = 7M w 
“s1-3r7+r4 POs 
50 5 55 5 m0 
(a) 22 (bo) -24 () -22 (d) - DH O 
109 109 111 109) O xt 
= a8) 
n ra) 
68. Let r™ term t, of a series is given byt, = r . Then lim vt, isequalto: “> OF 
ler“s+ r+ noo ro 
1 1 
a) — b) 1 c) 2 d) — 
(a) 5 (b) (c) (d) 4 
. 4 7 #10 «gee . 
69. The sum of the series 1 + — + = er ee to infinite terms, is : 
5 5 
31 41 45 35 
a) — b) — c) — d) — 
(a) 12 (b) 16 (c) 16 (d) 16 
70. The third term of a G.P is 2. Then the product of the first five terms, is : 
(a) 2° (b) 2+ (c) 2° (d) none of these 
2n 
71. If x1, Xo, Xq,.0000. Xo, are in A.P, then ie ie x? is equal to : 
r=] 
n 2 2 2n 2 2 
a) ——— (x -x b xy -x 
(a) (an -1) jn) (b) (an -1) bn) 
n 2 2 n 2 2 
c) —— ~ d x -x 
(c) ~ 1 X 3p) (d) a1 in) 


72. Let two numbers have arithmatic mean 9 and geometric mean 4. Then these numbers are roots 
of the equation : 


(a) x7 +18x+16=0 (b) x* -18x-16=0 
(c) x7 +18x-16=0 (d) x7 -18x+16=0 


73. If pand qare positive real numbers such that p? + q* = 1, then the maximum value of (p + q)is: 


¢ i as 
a) 2 (b) 5 OF (d) V2 

74. A person has to count 4500 currency notes. Let a, denote the number of notes he counts in the 
n™ minute. If @ =aq =.....= Qo =150 and aj9,4)1, Qo,...... are in A.P with common 
difference —2, then the time taken by him to count all notes is : 
(a) 34 minutes (b) 24 minutes (c) 125 minutes (d) 35 minutes 


75. Anon constant arithmatic progression has common difference d and first term is (1 — ad). If the 
sum of the first 20 terms is 20, then the value of a is equal to: 


2 19 2 9 
Kol id = d) 2 
(a) 19 (b) 2 (c) 9 ys 
— 1 
76. The value of }) ———_——__—_ = 
2 n> —5n? +4n 
1 1 1 1 
eae Eas Cy) = d) —— 
® 720 gee. 8. Be aa 
2 6 “12 20 re 
77. Find the value of — +————— +————_—__— + +... up to infinite 
12 13429 13429437 19427439 +49 
terms: 
(a) 2 (b) = () 4 (a) = 
2 4 
78. The minimum value of the expression 2% + 2%" + = xeRis: 
(a) 7 (b) (7.2)! d (c) 8 (d) (3.10)/3 
3 (4r+5)57 , 
79. The value of ) ——_——-—— is: 
9. The value o 2 -(5r 45) 
1 2 1 2 
= = ee ase 
(a) 5 (b) (c) 35 (d) 25 
MathsBySuhag cor, 
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1.) (©) 
11.) (d) 
21.) (b) 
31.) (a) 
41. (b) 
$1.) (b) 
61.) (d) 
71.) (a) 


82. 


12. 
22. 


42: 
52. 


72. 


62. | 


2. 


(d) 


53. 


63 ‘7 
| 73.| 


~~ (a) ee 18. 


-|(d)| 28. 
.|()| 88. 
| (c)| 48. 
|(d) | 58. 


7. (d)| 68. 
"7,| (c) | 78. 


50./ (b) 
60.! (c) 


Sequence and Series ee ee 


ise-2.: One or More than One Answer is/are Correct ~~ 


1. If sa first and (2n —1)" terms of an A. P, G.P and H.P with positive terms are equal and their 
th terms are a, b and c respectively, then which of the following options must be correct : 


(a) a+c=2b (b) a>b>c 
(c) pee: Sp (d) ac =b? 
a+c 


2. Let a,b,c are distinct real numbers such that expression ax* + bx + c, bx? +cx+a and 


a? +b? 4c? 


cx? +ax+bare always positive then possible value(s) of ————_~ may be : 
ab+bc+ca 
(a) 1 (b) 2 (c) 3 (d) 4 
3. If a, b, c are in H.P, where a >c > 0, then: 
at+c 1 1 
(a) b> (b) aoe Spe <0 
(c) ac >b? (d) bc(1-—a), ac(1—b), ab(1—c) are in A.P 


4. Inan A.P, let T, denote r™ term from beginning, T, = es Ty = oe, 
q(p + q) P(p + q) 


(a) T, =common difference (b) Ty an 
~ pq 
1 1 
oo = d) T,., = 
(C) Tyg ae (d) Trg p2q2 


5. Which of the following statement(s) is(are) correct? 


(a) Sum of the reciprocal of all the n harmonic means inserted between a and b is equal ton 
times the harmonic mean between two given numbers a and b. 


(b) Sum of the cubes of first n natural number is equal to square of the sum of the first n 
natural numbers. 


2n 
(c) Ifa, Ay, Az, Ag,......,Am, bare in AP then )° A; = n(a +b). 

i=1 
(d) Ifthe first term of the geometric progression g,, g 29 Zzaecceee , ois unity, then the value of 


the common ratio of the progression such that (4g, + 5g 3) is minimum equals =. 


6. If a, b, c are in 3 distinct numbers in H.P, a, b, c > O, then : 


(a) Peed cA On athe are in AP (b) B+ b+c ee AD eae 
a Cc 


(c) a> +c°>2b° (dy 
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4900. os 2 7 ae Advanced Problems in Mathematics for JEE 


: ‘Paragraph for ‘Question Nos. 1 to 2 
‘The four tems of sequence ar gen y= RTs ae Tz-=1, T, =.2. 
rt , 


1. The value of (a? + B* + af) is equal to : 


(a) 1 (b) 2 (c) 5 (d) 4 
2. The value of 5(A2 + B) is equal to : 


(a) 2 ©) 4 © 6 (d) 8 


= Paragraph for Question Nos. 3 to 4 
“There aré two sets A and B each of which consists of three numbers i in ve P whose s sum is 15. D 
espe tive common differences such that D - d=1,D>0. ft = ae 2 where p and 


Paragraph for Question Nos. 5 to 7 


q are the pro ie of the numbers in ‘those soe and B respectively: 5 | ~ E 
oO 
. O 
3. Sum of the product of the numbers in set A taken two at a time is: a ~ wo 
(a) 51 b) 71 (©) 74 @s SUS 
4. Sum of the product of the numbers in set B taken two at a time is : ep) re) ps 
(a) 52 (b) 54 (c) 64 @74 DOO 
22] eo) es) 
om 
20 
= O) b= 


Ue side gun Gesteive teats andx+ y+ = = 60 and x > 3. 


5. Maximum value of (x -3)(y + 1)(z + 5) is: 
(a) (17) (21) (25) (b) (20) (21) (23) (c) (21) (21) (21) = (d) (23) (19) (15) 
6. Maximum value of (x —3)(2y + 1)(3z + 5)is: 


3 3 3 
(a) Sl (b) 3 (c) oo (d) None of these 
‘ 3°. 3°. 
7. Maximum value of xyz is: 
(a) 8x10° (b) 27x10 (c) 64x 10° (d) 125x 10° 
= - Paragraph for Question Nos. 8 to 10 
Two consecutive numbers from n natural numbers 1, 2, 3,.....,n are removed. Arithmetic 


mean of the remaining numbers is =. 


8. The value of nis: 


(a) 48 (b) 50 (c) 52 (d) 49 
9. The G.M. of the removed numbers is : 
(a) ¥30 (b) V42 (c) V56 (d) /72 
10. Let removed numbers are x, x2 then x, + x. +n = 
(a) 61 (b) 63 (c) 65 (d) 69 


, 11 to 13 
The sequence ae is. defi ! : y= 02 - ~2a, 42 for n > > 0. Let the 


sequence {b,,} is defined f 


11. The value of a, is equal to: 


(a) es i024 (b) 41024 (c) 1+ 31024 (d) 61024 

12. The value of n for which b,, = 220 is 
3281 | 

(a) 2 (:) i een RR (0 (d) 5 

13. The sequence {b,,} satisfies the recurrence formula : 
2b 2b 
(a) bay =— (b) bay =— 
n+l 1 a b2 n+l 1 b2 
() a (a) —72 
1+ 2b? 12b7 


los. 1410 15 
Let fn) = poe 


oe = |xer = 0 has two positive roots a 
r=2 C, Co a 


and B. 


14. If value of f(7) + f(8) is = P where p and q are relatively prime, then (p — q) is : 
q 


(a) 53 (b) 55 (c) 57 (d) 59 
15. Minimum value of a + : is : 
a 
(a) 2 (b) 6 (c) 3 (d) 4 
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16. Nature of the sequence is : 


(a) AP (b) GP (c) A.G.P 
17. 21° term of the sequence is equal to : 
86 83 82 
a) —— b) —— c) — 
(a) 1005 ©) 1005 (c) 1005 
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xercise-4 : Matching Type Problems 


€ e two geometric means 
3 3 
Sg 

n “+ is equal to 
Gays | 


(A) | Th 


(B) 
~utive terms of an AR and! ce foe 
—s 400, then Matited a Sul ag. Cs 2 
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Sm - 38x then aa i 


cee Come | 


6. Let f(n) =1+ ; + = + Fi tocceee + = such that P(n) f(n + 2) = P(n)f(n) + q(n). Where P(n), 
n 


Q(n) are polynomials of least possible degree and P(n) has leading coefficient unity. Then 
match the following Column-I with Column-II. 


(A) 
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co 


“BlAoR; B->P: co~Q;x DoS 
“9,|A>R,B>R,C>P,D>R 
g,/A>P,B>R,C38,D>Q 
4..A>Q; BoP; C>T; DS 


5.|A>S; BOR; C>P; D>Q 


| 6|A+S; B>P; C>Q; DIR 


12. 


13. 


14. 


Advanced Problems in Mat 


- Let a, b, c, d are four distinct consecutive numbers in A.P The complete set of values of x for 


which 2(a —b) + x(b-c)* + (c-a)? = 2(a—d)+(b-—d)? +(c—d)3 is true is (—0, a] U[B, 0), 
then | a] is equal to : 


n 
- The sum of all digits of n for which yr 27 = 24 2rH0 js. 


r=] 
a ivlat ul 
. If lim) ** __1 then k = nsBySuhag.cor 
noo orp 4) k 9039037779 
. The value of 3 : = : is equal to : TekoClasses.com 
r=] WT o+ 


. Three distinct non-zero real numbers form an A.P and the squares of these numbers taken in 


same order form a G.P If possible common ratio of G.P are 3+ Jn, n éN thenn = 
If /(1111...... 1) -(222...... 2) = PPP...... P then P = 
Se — ne 


2n times ntimes ntimes 


In an increasing sequence of four positive integers, the first 3 terms are in A.P, the last 3 terms 
are in G.P and the fourth term exceed the first term by 30, then the common difference of A.P 
lying in interval [1, 9] is : 


n 
The limit ieee Diktk+ 2)(k + 4) as n > w is equal to a then A = 
n* k=1 A 


- What is the last digit of 1+ 2+3+......+n if the last digit of 13 +23 +...... +n? is 1? 


. Three distinct positive numbers a: b, c are in G.P, while log c a, log, c, log, b are in A.P with 


non-zero common difference d, then 2d = 


- The numbers 3 5108s y; 5108 y Z, = log. x are in H.P If y =x’ and z =x‘, then 4(r +5) = 


o 72 
If = P. where p and q are relatively prime positive integers. Find the value of (p + q). 
ka3" 
The sum of the terms of an infinitely decreasing Geometric Progression (GP) is equal to the 


greatest value of the function f(x) = x? + 3x-—9 when x « [—-4, 3] and the difference between 


the first and second term is f’(0). The common ratio r = 2 where p and qare relatively prime 
q 


positive integers. Find (p + q). 
A cricketer has to score 4500 runs. Let a, denotes the number of runs he scores in the n™ 


match. Ifa, =a =....a9 =150 and ajo, Gy1, Qyo..... are in A.P with common difference (—2). 
If N be the total number of matches played by him to score 4500 runs. Find the sum of the digits 
of N. 


100 


15. Ifx = 10) = , then [x] = (where [-] denotes bli integer function) 
n=3 TN are oy aR BR 
2 — 
16. Let f(n) = SN ME Es Se n € N then the remainder when f(1) + f(2) + f(3)+..... + f(60) 
2n+1+vV2n-1 
is divided by 9 is. 


17. Find the sum of series 1+ sts : Pe ee rer La oe Se ocue oo , where the terms are the 


3 94s 6 8” O19 
reciprocals of the positive integers whose only prime factors are two’s and three’s : 
18. Let a), a2,d3,........-. ,a,, be real numbers in arithmatic progression such that aq, = 15 and az is 


cee 
an integer. Given Y (a = 1185. If S, = > 4; and maximum value of n is N for which 
r=l r=l 
Sy 2 Sn-1), then find N -10. 
19. Let the roots of the equation 24x? —14x? +kx+3=0 form a geometric eens of real 
numbers. If absolute value of k lies between the roots of the equation x? +.a7x-112 = 0, then 
the largest integral value of a is : 


20. How many ordered pair(s) satisfy log G + 3° y+ z\- logx + logy 


21. Let aand bbe positive integers. The value of xyz is 55 and a when a, x, y, 2, bare in arithmatic 


and harmonic progression respectively. Find the value of (a + b) 
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-| Answers | 


O00 


1 cosa cosB 
COs O 1 cosy | = 
cosB cosy 1 


O cosa cosB 
cos a 0 cosy 
cosB cosy 0 


1. If then the value of cos? « + cos” B + cos” yis: 


3 3 9 
(a) 1 (b) é (c) - (d) 4 
2. Let the following system of equations 
kx+y+z=1 
x+ky+z=k 
x+y +kz =k? 


has no solution. Find |k|. 


(a) 0 (b) 1 (c) 2 (d) 3 


a a* l+a? 


3. If\b b* 1+53!=Oand vectors (1, a, a), b, b*) and (1, c, c 2) are non- -coplanar, then the 
c Cc l+c 


product abc equals : 


(a) 2 a eg. 2b); -1 (c) 1 (d) 0 
4. If the system of ier equations 
x+ 2ay +az=0 
x + 3by + bz =0 
x+4cey +cz =0 
has a non-zero solution, then a,b,c: 
(a) arein A.P (b) areinG.P 
(c) arein H.P (d) satisfy a+ 2b+3c =0 


5. If the number of quadratic polynomials ax? + 2bx + c which satisfy the following conditions : 
(i) a, b, c are distinct 


Determinants - 


ii) a; bye € {1 2; 3,..2624. , 2001, 2002} 

(iii) x + 1 divides ax? + 2bx +c 

is equal to 1000A, then find the value of 1. 

(a) 2002 (b) 2001 (c) 2003 (d) 2004 


6. If the system of equations 2x+ay + 6z =8, x+2y+z=5, 2x+ay + 3z =4 has a unique 
solution then ‘a’ cannot be equal to: 
(a) 2 (b) 3 (c) 4 (d) 5 
7 6 x*-13 
7. Ifone of the roots of the equation) 2 x? -13 2 = Ois x = 2, then sum of all other 
x*-13 3 7 
five roots is : 
(a) -2 (b) 0 (c) 2V5 (d) V15 
8. The system of equations 
kx + (k+ Dy + (k-Dz =0 MatnsBysunag.con 
(k+1)x+ ky +(k+ 2)z =0 903903 7779 
(k-D)x+(k+ Qy + ke =0 TekoClasses.com 
has a nontrivial solution for : 
(a) Exactly three real values of k. (b) Exactly two real values of k. 
(c) Exactly one real value of k. (d) Infinite number of values of k. 
9. If a), dz, dg,....-- ,a,, are in G.P and a; > 0 for eachi, then the determinant 
log an log An+2 log Gn+4 
A=|logdm¢ l0gdng 10g dps30| is equal to : 
logdni2 log ang 108 drii6 
nin 
(a) 0 (b) log) >oa; (c) 1 (d) 2 
i=l 
aq, b, Cy aq, + 2a2 + 3a3 2a3 5d2 D 
10. If D, =|a, bz cyland D2 =)b) + 2b, +3b3 2b3 5b2 then —2 is equal to: 
a3 bs C3 cy + 2C9 + 3¢3 2c¢3 5C 2 
(a) 10 (b) -10 (c) 20 (d) -20 
1 1 1 1 be a 
11. IfA, =|a b clandA,=|1 ac bjthen 
ao be ab c 
(a) Ay = A> (b) Ay = 2A5 (c) Ay + A> =0 (d) Ay + 2A, =0 
1 0 -1 
12. The value of the determinant|a 1 1-a _|depends on: 
b a 1l+a-b 


(a) only a ~  (b). onlyb (c) neitheranorb (d) bothaandb 
~onese2enlooal 


Ld 3% 
13. Sum of solutions of the equation|2 3 a =10is 
3.5 
(a) 1 (b) -1 (c) 2 (d) 4 
x+d x+e x+f 
14. IfD=|x+d+1 x+e+1 x+f+1)|then D does not depend on: 
x+a x+b x+C 
(a) a (b) e (c) d (d) x 
x-y-Z 2x 2x 
15. The value of the determinant} 2y y-Z-x 2y = 
22 Z2-x-y 
(a) xyz(x+y +2)" (b) (x+y -z)(x+y +2)? 
(c) (x+y +z)° — @) (ety +2)? 


16. 


17. 


18. 


19. 


20. 


A rectangle ABCDis inscribed in a circle. Let PQ be the diameter of the circle parallel to the side 
AB. If Z BPC = 30°, then the ratio of the area of rectangle to the area of circle is : 
@te sr. gy 8 «@ 2 (a) ¥3 
™ 2n T On 
14a? <b? 2ab —2b 
Let ab =1,A= 2ab la? +b* 2a then the minimum value of A is : 
2b —2a =a" =p" 
(a) 3 (b) 9 (c) 27 (d) 81 
2 a+b+c+d ab + cd 
The determinant |a+b+c+d 2(a + b)(c +d) ab(c + d) + cd(a + b)| = 0 for 
ab +cd ab(c + d) + cd(a +b) 2abcd 
(a) a+b+c+d=0 (b) ab+cd=0 
(c) ab(c+d)+cd(a+b)=0 (d) anya, b,c,d 
lL mon 
Letdet A =|p q rj} and 
Eb 


if (l—m)? + (p —q)? =9, (m—n)* 4 (q -r)* = 16, (n-1)? +(r =p)? = 25 , then the value of 
(det. A)? equals : 

(a) 36 (b) 100 (c) 144 (d) 169 

The number of distinct real values of K such that the system of equations x + 2y +z =1, 
x+ 3y +42 =K,x+5y +10z =K7 has infinitely many solutions is : 


(a) 0 (b) 4 (c) 2 (d) 3 
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(x+1) (x41)? (x+1)9 
21. If}(x+2) (x+2)? (x+2)%Jis expressed as a polynomial in x, then the term independent of 
M+ 3) (x43) (x +3)? 


xis: 
(a) O (b) 2 (c) 12 (d) 16 
—-2 cosC cosB 
22. If A,B,C are the angles of triangle ABC, then the minimum value of |cosC —-1  cosA| is 


cosB cosA —1 


equal to : 
(a) O (b) -1 (c) 1 (d) -2 
23. If the system of linear equations 
x+2ay +az =0 j o 
4 Bby 4 be <0 WathsBySuhag.con 
dey 407 <0 203 903 7779 
has a non-zero solution then a, b,c are in ekoCla SS€S.com 
(a) A.P (b) G.P (c) H.P (d) None of these 
abx 
24. If a,b and c are the roots of the equation x3 +2x741=0 find/b c al. 
. c a 


(@) 8 «i @) -8 (c) 0 (d) 2 
25. The system oftiomogeneous equation Ax + (A+ Dy +(A-1)z =0, 
(At+1)x+Aay + (A+ 2)2 =0,(A-1)x+ (A+ 2) y + Az = Ohas non-trivial solution for : 


(a) exactly three real values of (b) exactly two real values of 
(c) exactly three real value of 2 (d) infinitely many real value of 4 
7 6 x*-13 
26. If one of the roots of the equation ; 2 x? -13 2 = Ois x = 2, then sum of all other 
x“ -13 3 7 


five roots is : 


(a) -2 (b) 0 (c) 2V5 (d) V15 


Exercise-2 : One or More the 


2 


a a 0 
. Let f(a, b)=|1 (2a+b) (a+ b)? , then 
0 1 (2a + 3b) 
(a) (2a+)b) is a factor of f(a, b) (b) (a+ 2b) is a factor of f(a, b) 
(c) (a+b) is a factor of f(a, b) (d) ais a factor of f(a, b) 


1+cos?6 = sin*@ 2/3 tan 0 
. If} cos?6 1+sin*@ 2V3tan@ |=Othen 6 may be: 
cos” 0 sin?@ 1+2V/3tan0 


11 
@ 3 (b) = (©) a @ 4 
a+d.a 1+ is 
s Apes aa a+2d). a |then: 
a+2d a., atd ; 
(a) A depends on a (b) Adepends on d 
(c) Ais independent of a, d (d) A=0 


. The value(s) of 4 for which the system of equations 


(1-a)x + 3y - 42 =0 Maths BySuhag.con 


x-(3+A)y + 52 =0 903 903 7779 
3x+y—-Az =0 TekoClasses.com 
possesses non-trivial solutions. 
(a) -1 (b) 0 (c) 1 (d) 2 


x7 +4x-3 2x+4 13 
. Let D(x) =| 2x7 4+5x-9 4x45 26 |=ax2 +Px2+yx4+Sthen : 
8x7 -6x+1 16x-6 104 


(a) a+Bp=0 (b) B+y=0 (c) a+P+y+65=0 (d) a+P+y=0 


x74+4x-3 2x+4 13 
. Let D(x) =|2x7+5x-9 4x+5 26 = ox? +Bx? +yx+Sthen : 
8x72 -6x+1 16x-6 104 


(a) a+B=0 (b) B+y=0 (c) a+B+y+5=0 (d) a+BP+y=0 
. If the system of equations 
ax+y+2z=0 
x+2y+z2=b 


2x+y+az=0 
has no solution then (a + b) can be equals to : 
(a) -1 (b) 2 (c) 3 (d) 4 


8. If the system of equations 
ax+y+2z=0 
x+2y+z2=b 
2x+y+az=0 
has no solution then (a + b) can be equal to 


-_ a ne (d) 4 
ee viatnsByouhag-con 
evi £02 9939037779 
ay e9228' — TekaClasses.com 


aa %& mS 
w w w 
a 3 3 
N “A NI 
il I i 
2 2 2 : 
2 © z SON O 
ON g 
rap) rap) rs) = N ® 
+ TT MT A mM 
os = = >» © rl 
nC AN WN ONO 
+ rt “ ” ©O 
2 2 = a ) Oo 
= 2 YL = OO) = 
ra) ~ ro) 
rT MT + 
: = = on ee 
‘ N N “_N a 
te TT I ~ 
oe a ms 
amy me 
ro oo ot oN 7 
es =) 
Soy Ro) 
S 3 
eo ls # ze 
goon @ 
& rey ang - es 
ee Ona . N ed N 
ge aleie 
@ @2tce 
ee of} oo Girma 
: z7S&qesas 
= a ae) 


1 1 1 


1. If 3" is a factor of the determinant |"C, 


55 


n+6 C 
n+3 C 2 


merce 


2a,+b, 2a,+by 2a; +b, 
2. Find the value of 4 for which | 2b, + c, 


then the maximum value of n is 


@ a2 a3 
2bz + Co 2b3 +C3 =) by by bs 
2c} + ay 2C2 + a2 2C3 +3 Cy Co C3 
(l+x)? G+x)* (1+x8 
3. Find the co-efficient of x in the expansion of the determinant (l1+x)? (14+ x)® (1+ x)? 
(+x)* Q@+x)® +x)? 
x y* 2 7 
4. Ifx,y,z¢Rand|x* y° 2°) =2then find the value of S Oo S 
337 8 29 OM 
y 2 : O 
a ”) 
y>z®(z3 ~y3) x42 6(x3 ~ 23) x4y5(y3 —x3) = rs 
y*ae yo —2°) x3 (26-2). xy2(x6 —y5) Doo 
2,343 3 Ce ee ey Pe, Se: = 
il a re, BOO 
5. If the system of equations : 2 SP A 
— O® 
2x + 3y -z2 =0 Sor 
3x+2y +kz =0 = 
4x+y+2z2=0 


have a set of non-zero integral solutions then, find the smallest positive value of z. 

6. Find a € R for which the system of equations 2ax — 2y + 3z = 0:x+ ay + 2z = Oand 2x+az=0 
also have a non-trivial solution. 

7. If three non-zero distinct real numbers form an arithmatic progression and the squares of these 


numbers taken in the same order constitute a geometric progression. Find the sum of all 
possible common ratios of the geometric progression. 


Q a2 a3 6a, 2a5 203 3a, + b, 3a5 + bo 3a3 + bs 
8. Let Ay = b, by bs 5 A> = 3b, bo b3 and A3 = 3b, 3b 3b3 
Cy Co C3 12¢q, 4c 4c3 3c, 3C9 3¢3 
then A3 - Ay =kA,, find k. 


1 cos8 1 
9. The minimum value of determinant A =|-—cos®@ 


1 cos68|V 6eRis: 
~1 


—cos 8 2 


10. For a unique value of p & A, the system of equations given by 


x+y+z=6 


x+2y +3z =14 
2x+5y+Az =u 
w-r 


has infinitely many solutions, then is equal to 


11. Let lim n sin (2ne|"_ ) =kn, wheren EN. Findk: 
12. If the system of linear equations 
(cos 9) x + (sin 8) y + cos® = 0 
(sin 0) x + (cos8) y + sin® =0 
(cos 8) x + (sin 8) y —cos® = 0 
is consistent, then the number of possible values of 8, 8 €[0, 27] is : 


ee MathsBySuhag.com 
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1. Let t},t2,t3 be three distinct points on circle |t|=1. If 6,, 8, and 03 be the arguments of 
t,,t2,t3 respectively then cos(6, — 02) +cos(8. —83)+cos(83 —6,) 


3 3 
(a) =a (b) ae 


(c) 25 (d) <2 


2. The number of points of intersection of the curves represented by 


arg (z -2-7i) = cot! (2) and are 2=° ) = = 


Z+2-1 
(a) 0 (b) 1 (c) 2 (d) None of these 
3. All three roots of az* + bz* +cz+d= 0, have negative real part, (a, b, c ¢ R) then: 
(a) Alla, b, c, dhave the same sign (b) a, b, chave same sign 
(c) a,b, dhave same sign (d) b,c, dhave same sign 


4. Let z, and z, be two roots of the equation z* + az + b = 0, z being complex number. Further, 


assume that the origin, z,; and z, form an equilateral triangle, then : 
(a) a? =b (b) a? =2b (c) a? =3b (d) a* =4b 


5. If z and mare two non-zero complex numbers such that | z«|=1, and arg (z) — arg () = e then 


Z@is equal to : 


(a) 1 (b) -1 (c) i (d) -i 
n 
6. If wbe an imaginary n" root of unity, then > (ar +b)a'™ is equal to: 
r=l1 
(a) nee (b) Pe (pe (d) None of these 
20 l-n @-1 


208 


(a) 1 (b) 2 | (d) less than 1 
8. Let z,, 22,23 and z,4 be the roots of the equation z++2342=0, then the value of 


4 
[| [(2z, + Dis equal to : 


r=1 
(a) 28 (b) 29 (c) 30 (d) 31 
9. If arg =e =oe2 == then : 
2-3-6i1) 4 
(a) minimum value of |z| is 6V2 -3 (b) Maximum value of |z] is 6/2 + 3 
(c) minimum value of|z| is 15/2 —6 (d) Maximum value of |z| is 15V2 + 6 
10. If z, # -z, and|z, +2,|= oye then : 
% 22 
(a) at least one of 2,, z2 is unimodular (b) both z,, z2 are unimodular 
(c) 2, -Z2 is unimodular (d) 2, —Z, is unimodular 
11. If|z-i|< 2and z, =5+ 3i, then the maximum value of |iz + z,| is : 
(a) 5+4/13 (b) 5+ V2 (c) 7 (d) 8 
12. Ifz,, 22, 23 are vertices of a triangle such that|z, —z2|=|z, —z3|then arg 288 said ed } : 
23-29 
T T T 
a) +— b) 0 c) +-— d) +- 
(a) 3 (b) (c) 5 (d) 6 
13. It is given that complex numbers z, and z, satisfy |z,|= 2and|z,|= 3. If the included angle of 
their corresponding vectors is 60°, then 71 * 72 can be expressed as soe where ‘n’ is a natural 
% —22 
number then n = 
(a) 126 (b) 119 (c) 133 (d) 19 
14. If all the roots of 2° + az? + bz +c = Oare of unit modulus, then : 
(a) jal<3 (b) |b/<3 (c) |c|=1 (d) All of the above 
15. Let z be acomplex number satisfying 5 <|z|< 4, then sum of greatest and least values of| z + 2 | 
z 
is : 
65 65 17 
a) — b) — c) — d) 17 
(a) 4 (b) 16 (c) ri (d) 
16. If|z —2i|< 2, then the maximum value of |3 + i(z —1) |is : 
(a) V2 (b) 2v2 (c) 2+/2 (d) 3+2V2 
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Complex Numbers 


1 


17. Let x ie = (/2)i wherei = —1. Then the value of x2!8” — TET, is : 
x x 


(a) iV2 (b) -i/2 (c) -2 (a) 
/2 


18. If z =re®(r >0 & 0< 0 < 2n) is a root of the equation z 827 4292542423 427-2 41=0 


then number of values of ‘6’ is : 
(a) 6 (b) 7 (c) 8 (a) 9 

19. Let P and Q be two points on the circle | w|=r represented by w, and w, respectively, then the 
complex number representing the point of intersection of the tangents at P and Q is : 


Ww 2w, Ww 2wW,w 2W,w 
(a) —_1-2#— (by) (c) —i (dy eae 
2m, +W2)- W, + Wo W, + Wo W, +Wo 
20. If. z;, 22, 23/4 complex number, such that |z,|= 2 |z2|=3,|23|=4, then maximum value of 
|21 82)" +124 ~Z3|"+ 13 —2,|° is : 
(a) 58 (b) 29 (c) 87 (d) None of these 


21. 1fZ =—*" then find z+: 
3+ 4 


(a) 2’ (b) (-2)’ (c) (27)i (d) (-27)i 

22. If| Z-4|+|2Z+4|=10, then the difference between the maximum and the minimum values 
of| Z| is: 
(a) 2 (b) 3 (c) V41-5 (d) 0 
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Z 
1. Let Z, and Z, are two non-zero complex number such that|Z, + Z,|=|Z,|=|Z,|, then a may 
7) 


3 


be: 
(a) 1+o@ (b) 1+ 
(c) o (d) w? 


- Let 2, 22 and z, be three distinct complex numbers, satisfying | z,|=|z |=|23|=1. Which of 


the following is/are true : 


(a) Ifarg [2 = then arg 224) > = where |z|>1 
Zo} 2 4 


z —Z9 


MathsBySuhag.cori 
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(iki “2 +22)(B2 +23) (2g 4.) a TekoClasses.com 
21°22 °23 
(d) If | 2, -Z,|= J2| 2 -23|=V2|z.- —23|, then Re{ £3 2-41) 
23-2 
. The triangle formed by the complex numbers z, iz, i2z is : 
(a) equilateral (b) isosceles 
(c) right angled (d) isosceles but not right angled 
. If A(z, ), B(z2), C(z3), D(z4) lies on | z|=4 (taken in order), where 2, +z. +23 +24 =0 


then: 

(a) Max. area of quadrilateral ABCD = 32 
(b) Max. area of quadrilateral ABCD = 16 
(c) The triangle AABC is right angled 

(d) The quadrilateral ABCD is is rectangle 


. Let 21,25 and z3 be three distinct complex numbers satisfying | z, |=|z |=| 23 |= 1. Which of 


the following is/are true ? 


(a) tare{ 2 = then ae? i ) > = where | z|>1 
Zo} 2 Z-Z) 4 


(b) | 212 + 2923 + 232y| =| 2} +29 +23 | 
(c) in( + Zo) (25 +Z3) (23 + 31 ’)=0 


24 °29°23 


Complex Numbers! oS aa 


6. If z, =a+ib and z. =c +id are two complex numbers where a, b, c, de Rand| 2, |=|z2|=1 
and Im (2,272) =0. If w, =a+icand w, =b+id, then: 


(a) Im(w,w.) =0 (b) Im (W,w2) =0 
(c) Im [=] =0 (d) Re (=) =0 
W2 - W2 


7. The solutions of the equation z* + 4i z° — 6z2 — 4iz -i = 0 represent 


vertices of a convex polygon in the complex plane. The area of the polygon is : 


(a) gi/2 (b) 93/2 | (c) 99/2 (d) 27/4 
8. Least positive argument of the 4°" root of the complex number 2 -i/12 is : 
™ ™ ot 7% 
a) — b) — c) — d) — 
(a) 7 (b) 5 (c) re (d) 7D 
9. Let wbe the imaginary cube root of unity and (a + bot cw)? = (a + bw* + ca) 


where a, b, c are unequal real numbers. Then the value of a* +b? +c? —ab —bc —ca equals : 
(a) 0 (b) 1 (c) 2 (d) 3 


10. Let n be a positive integer and a complex number with unit modulus is a solution of the 
equation 2" +z +1= Othen the value of n can be: 


(a) 62 (b) 155 (c) 221 (d) 196 


(b, c) 
(b) 


5. 


(b, c, d) | (a, b, c) 


pee 


er eee 


“ay eg2eaBlon ial 


1 4x? ae 
< TR 
(f()-fC1))*° Cf(0)) 


=1, x, y ER, in (x, y) plane will represent : 


(a) hyperbola (b) circle (c) ellipse (d) pair of line 
2 2 | | 
2. Consider ellipse S : ~ + * =1, x, y eRin(x, y) plane, then point (1, 1) will lie: 
(Re(a))“ (Im (B)) 
(a) outside the ellipse S (b) inside the ellipse S 
(c) on the ellipse S (d) none of these 


umbers, such what Zi — 425 =16+ 20i. 
0 for some complex number im satisfy | & —B} 


3. The complex number ‘m’ lies on : 
(a) a square with side-7 and centre (4, 5) (b) acircle with radius 7 and centre (4, 5) 
(c) acircle with radius.7 and centre (-4,5) (d) a square with side 7 and centre (—4, 5) 
4. The greatest value of | m| is : . 


(a) 5V21 (b) 5+V23 (c) 7+/43 (d) 7+V41 
5. The least value of | m| is : 


(a) 7-V41 (b) 7-43 (ce) 5-23 (d) 54/21 
oh:  Parwaraeh f for Question Nos. 6 to 7 ce 


6. Least distance between curves C, and C, is : 
(a) 4 (b) 3 (c) 2 (d) 1 
via AS byoufay.un 
903903 777°¢ 
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7. The locus of point from which tangents drawn to C, and C2 are perpendicular, is : 
(a) |z-5|=4 (b) |z-3|=2 (c) |z-5|=3 (d) |z-5|=J5 


2 
8. The value of (=) ta is equal to: 
IA AB 


(Z, -Z,)(Z, -Z3) (Z, -Z, )(Z3 -2Z,) 
(a) (2,275) (b) (73229 
(22 ~%)Z3 =4) (q) (Z2t#Za@s +21) 
(Z4 -Z,) (Z, +21) 
9. The value of (Z, —Z, )*(1+ cos®) sec is : 
2 a7 
i @y2225e2p (b) 22-41) 73-2 
4—41 
(c) ae (d) (Z,-Z,) (Z3 “7° 
(Z4 -Z,) 
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1. Ina AABC, the side lengths BC, CA and ABare consecutive positive integers in increasing order. 


(A) | Ifz,, 2, andz, be the affix 2s of vertices A, BandC respectively| (P) 


in argand plane, ‘such that |are(2-=22)]. Pel 
2733 = 


then ant side of the triangle is 


(B) Let a. Band c be the Pare vectors of vertices A, B and C | Q) ° 
Repectively, ‘ = a): ths = 0 then the value of 
lax b+ bx c+ & al equals to 5 

(C) | Let the equations ax+by+c, =0 and Gx + bay vc, ) (Ri 4 


represent the lines AB and AC respectively aoe 3 


d, a2 +b, by 
then the value of s—c 
(where s is the semiperimeter) a = BC, b=CA,c = AB — 


(D) | If the altitudes of AABC are in harmonic progression then thel (S) | 6 
side length ‘b’ can be — o 


Im| 22 


2. Let ABCDEF is a regular hexagon A(z, ), B(z2), C(%3), D(z4), E(z5), F(z.) in er plane 
where A, B,C, D,E and F are taken in Ann Soave manner. If z; =-2, z3 =1- vai bs 


The value of ee 7 2 is 


“alASBySunag, CU, 
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Ripe ce eee ee i oe 


3. 


(A) | Let obe a non real cube 
then the number of distinct ments 
in the set {11+ @+ be oy 


Siecu 


n, méN}is: 


(B) | Let wand w* be non (na, cul 

unity. The least possible degree of a 
polynomial with real co-efficients 
having roots 


2a (2+ 30), (2+ 30)", Q- -0-0 w7) 


(C) | Leta =6+ 4 and RSS are two} (R) : Se : 
complex numbers on Argand plane. 
A complex number 2 satisfying amp 


moves on a major 


segment of a circle whose radius is 
(D) 


denoting the vertices “of an 
equilateral triangle ABC having 
circumradius equals to unity. If P 
denotes: any abin eri on its 
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LiA>S;B>5T;C35S;D>Q,R,5,T 
2.;A>R;B>S;C>5Q;D>P 


3 A>S; Bo>R; C3~Q; DP 


1. Let complex number ‘z’ satisfy the inequality 2 <|z| < 4. A point P is selected in this region at 


random. The probability that argument of P lies in the interval -2 ; 4 is =, then K = 


2. Let z be a complex number satisfying | 2-3] <|z-1|,|z-—3|<|z—5], |z-i|<|z+i| and 
{2 —i| <|z —5i|. Then the area of region in which z lies is A square units, where A = 


3. Complex number z, and z, satisfy z+ 7 = 2|z-1| and arg(z, —z,)= a Then the value of 


Im (2, + 29) is: 
4. If| 2, |=1, | 22 |=2,| 23 |= 3and| 92,25 + 42,23 + 2923 |= 36, then| z, +z +23 |is equalto: 
5. If| z, | and| z. | are the distances of points on the curve 52% — 2i(z” —Z*) — 9 = Owhich are at 
maximum and minimum distance from the origin, then the value of | z, | + | z2 | is equal to: 


1 1 1 1 : 
6. Let + —— + —— +... +———_ =i 
aqa+@ ag +@ ag +@ a, +@ 
Where d), dg, Ag, «s+... a, €R and ow is imaginary cube root of unity, then evaluate 


x 2a, —1 
rary bey se 
7.1f |x |=2|22|=3, 


l=4 and = |2z,+3z,+42,|=9, then value of 
| 8223 + 27252, + 642,2 is : 


i 
2 | s 
8. The sum of maximum and minimum modulus of a complex number z satisfying 
|z-25i|<15,i=~-1lisS, then is: 


MathsBySuhag.cu, 
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1. Let A = BB’ +CC", where B= [sose].¢ =| Stoso @ eR. Then Ais: 


sin 8 cos 6 |’ 
0 0 0 1 1 0 0 0 
@ | 3| wo [2 4) © |) 9 @ [8 9 
0 O a 
2.LetA=| 0 -l . The only correct statement about the matrix A is : 
-1 0 0 
(a) Ais a zero matrix (b) A* =I, where J is a unit matrix 
(c) A! does not exist (d) A =(-1)I, where J is a unit matrix 
3. Let A =[aj]3,3 be such that aj = -|% went zn j , then {setaditad equals : 
0; 14] 5 
(where {-} denotes fractional part function) 
2 1 2 1 
a) — b) = c) = d) — 
(a) 5 (b) 5 (c) 3 (d) 3 
sin?a 0 0 cos?7a 0 0 
4.1fA =| 0 sin?78 O jand Bi =| 0 cos*B 0 |where a, B, y are any real 
0 0 sin? y 0 0 cos? y 
numbers andC =(A~> +B) +5A71B-1(A> +B™) + 10A~°B(A? +B) then find |C|. 
(a) O (b) 1 (c) 2 (d) 3 
3 -3 4 
5.1fA=|2 -3 4|;thenA™ = 
0 -1 1 
(a) A (b) A? (c) A® (d) A* 


6. Let M = [aj] 3x3 Where ay € {—1, 1}. Find the maximum possible value of det(M). 
(a) 3 (b) 4 (c) 5 (d) 6 
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7. Let matrixA =|1 y 4/;if xyz = 2 and 8x+ 4y + 3z =A + 28 then (adj A) A equals : 
222 Be RENE be 
h+1 0 0 ke ew eas 2 0 0 7 
(a)| 0 A+1 0 ogee (Dy. 10-10 COE 
h+1 OO0A St 
2 0 0 M42 0 0 aes 
(c) |}0 7 O (d)| O A+2 O va %) 
0 0 4% O A+2 3 OW 
Nos 
x-2 e* ~sin x om ° C 
8. If the trace of matrix A =| cosx? x?-x+3  In|x| |is zero, then x is equal to : - eee S 
-1 -) a e 
0 tan x x-7 s Or 
(a) -2or3 (b) -—3o0r-2 (c) -30r2 (d) 20r3 @— 
9. If A =[ay]2.9 where ay = {i a a then A” is equal to: 
1/0 3 1/0 -3 1/0 -3 1/0 3 
@ 318 i] ©5354} eJs3] 387 
-1 
1 -tané 1 tan 0 _la —b : 
a i eng i! Ber ne -|¢ 2 | then 
(a) a=b=1 


(b) a=cos20, b = sin 20 
(d) a=1, b =sin20 
11. A square matrix P satisfies P? = I — P, where I is identity matrix. If P” = 5] — 8P, then nis: 


(a) 4 (b) 5 (c) 6 (d) 7 


x y -z 

12. Let matrix A = F 2 | where x, y, 2 EN. If det. (adj. (adj. A)) = 2° . 34 then the number 
11 2 

of such matrices A is : 


(c) a=sin20, b = cos20 


[Note : adj. A denotes adjoint of square matrix A.] 


(a) 220 (b) 45 (c) 55 (d) 110 
13. If A is a 2x 2non singular matrix, then adj (adj A) is equal to : 
(a) A? (b) A (c) At (d) (47)? 
14. A= E | and MA =A" meN, a, b € R, for some matrix M, then which one of the following 
is correct : 
2m 2m 
_|a b _(72.p42\m|/1 0 
(a) M-|o | (b) M =(a* +b“) E | 


(c) M=(a™ +b™)/ | 


(d) M = (a? +b?)™ [8 | 


Matrices 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 
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Let A be a square matrix satisfying A? + 5A + 5I = 0. The inverse of A + 2I is equal to : 
(a) A-2I (b) A+3I (c) A-3I (d) non-existent 
Let A = E RI and B = & =| be two given matrices, then (AB) is 
1 0 1 0 -1 0 01 
@ |5 9 ©) |) 9 ole a @ |? 3] 
If matrix A = E | then the value of | adj. A | equals to: 
(a) 2 (b) 3 (c) 4 (d) 6 
If for the matrix A =| C089 2sin® , A-1 =A! then number of possible value(s) of 6 in[0, 27] 
sin® cos® 
is: 
(a) 2 (b) 3 (c) 1 (d) 4 


the matrix A is: 


MM? 
Let M be acolumn vector (not null vector) and A = 


(where M T is transpose matrix of M) 


(a) idempotant (b) nilpotent (c) involutary (d) none of these 
If A =(¢ i) P =( core aa ~ pT AP, find PQ2°"4pT: 
01 -sin@ cos0)’° 2 MathsBySuhag.con 
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If M be a square matrix of order 3 such that |M|= 2, then caf equals to : 
1 1 1 1 
a) — b) — c) = d) — 
(a) 5 (b) r (c) : (d) 16 


If A is matrix of order 3 such that| A| = 5and B = adjA, then the value of | A71|(AB)? | is equal to 


(where | A| denotes determinant of matrix A. Ay _ denotes transpose of matrix A, A~ 1 denotes 


inverse of matrix A. adjA denotes adjoint of ina matrix Ayes 
oak m) oe wa , 1 


(a) 5 (b) 1 mre “() 25 (d) — 


@ Exercise-2 : One or 


1. If A and B are two orthogonal matrices of order n and det (A) + det (B) = 0, then which of the 
following must be correct ? 


(a) det(A +B) = det(A) + det (B) (b) det(A+B)=0 
(c) A and B both are singular matrices (d) A+B=0 
2. Let M be a 3x 3 matrix satisfying M° = 0. Then which of the following statement(s) are true: 
(a) SMP aM +t #0 (b) 3M?—-M+1|=0 
(c) Meme =0 (d) 5M? M41 #0 
cosa -sina O 
3. LetA, =|sina cosa Oj], then: 
0 0 1 
(a) Ayig =AgAg (b) As} =A_, 
(c) Aj =-A, (d) A? =-I 
4. A? -2A?-A+2I =0if A= 
: 2 -1 2 21 -2 
eotaydy cx (b) 21 (c) |-1 0 O (d) i1 0 O} 
_ “eee 0 1 0 01 0 


5. Let A ‘be a 3x 3 symmetric invertible matrix with real positive elements. Then the number of 
zero elements in A~™ are less than or equal to: 


(a) 0 (b) 1 (c) 2 (d) 3 


“atnsBy Sup. 
ag.c ; 
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Fs} (a, b, c, d) 


1. Consider a square matrix A of order 2 which has its elements as 0, 1, 2 and 4. Let N denotes the 
number of such matrices. 


Ma AS BYoUNag.cOr 
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(B) tate lg : 


Let fx) = x3 + px Pe grté where (R) 


(C) 3 
p,qéR and fix) <0in largest Possible 
interval( -©, -1 then valet a -pis 

(D) | if 4¥ - 22454] b- a: -3|- 4 


“|siny | 
x,y,beR - 


then the sum of he posse w Malues of. bis is 
then (A + 1) equals of : 


WiathSByounag. ou 
90390377793 
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| Answers | 


A->P,Q,T;B>~S;C>P,R;D>R 
A>R;B>P,Q,8;C—>P,R;D-P,Q,R,S 
A>~Q; BoR; C>S; DP 
A>S; BOR; C>P; D> Q 


A>Q; Bo>S; CP; DOR 
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Exercise-4 : Subjective Type Problems 


1. Aand Bare two square matrices. Such that A7B = BA and if (AB)'° =A kK .B!° Bind the value of 
k-1020. 


2. Let A, and B,, be square matrices of order 3, which are defined as : 
2i+j 3 - j : ai 
A, =[aj] and B,, =[b,] where ay = 3 and b; = a for alli and j,1 <i, j<3. 


If 1 = LimTr. (3A, +37A, + 3°A3 +......+37A,) and 


n—- oo 


m = LimTr. (2B, + 27B, + 2°B3 +...... +2"B,,), then find the value of (l — 
noo 
[Note : Tr. (P) denotes the trace of matrix P] 


3. Let A be a 2x 3 matrix whereas B be a 3x 2 matrix. If det. (AB) = 4, then the value of det. (BA), 
is: 


4. Find the maximum value of the determinant of an arbitrary 3x 3 matrix A, each of whose 
entries ay € {-1, 1}. 
_ 5. The set of natural numbers is divided into array of rows and columns in the form of matrices as 


6 7 8 
A, =[1], Az = 238 ,A3 =| 9 10 11]andso on. Let the trace of Ajo be A. Find unit digit of 
aie 12 13 14 


r? 
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1. The number of 3-digit numbers containing the digit 7 exactly once : 
(a) 225 (b) 220 (c) 200 (d) 180 

2. Let A ={x1, Xo, X3, X4, X5, XG. X7, Xg}, B={V1, V2, Ya» ¥4}- The total number of function 
f : A > B that are onto and there are exactly three elements x in A such that f(x) = y, is: 
(a) 11088 (b) 10920 — (c) 13608 (d) None of these 

3. The number of arrangements of the word “IDIOTS” such that vowels are at the places which 
form three consecutive terms of an A.P is : . 
(a) 36 (b) 72 (c) 24 | (d) 108 

4. Consider all the 5 digit numbers where each of the digits is chosen from the set {1, 2, 3, 4}. Then 
the number of numbers, which contain all the four digits is : 
(a) 240 (b) 244 (c) 586 (d) 781 

5. How many ways are there to arrange the letters of the word “GARDEN” with the vowels in 
alphabetical order ? 


(a) 120 (b) 480 (c) 360 (d) 240 

6. Ifa # Bbuta* = 5a —3and 8? = 58 — 3then the equation having a / Band / «as its roots is : 
(a) 3x*-19x+3=0 (b) 3x7+19x-3=0 
(c) 3x? -19x-3=0 (d) x*-5x+3=0 


7. A student is to answer 10 out of 13 questions in an examination such that he must choose at 
least 4 from the first five questions. The number of choices available to him is : 


(a) 140 (b) 196 (c) 280 (d) 346 


8. Let set A ={1, 2 3...... , 22}. Set Bis a subset of A and B has exactly 11 elements, find the sum 
of elements of all possible subsets B. 


(a) 25271¢,, (b) 2307!Cig 
(c) 25371Cy (d) 2537'Cy 


10. 


11. 
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2009! + 2006! com 
ae | ses. 
. The value of| S00 al TekoClas 
([-] denotes greatest integer function.) 
(a) 2009 (b) 2008 ©), 2007 , ue (d) 1 
If Py, Pos Das-+++- »Pma are distinct prime numbergy ie the number of factors of 
Py'P2P3--++-+ Pat is : 7) 
no peeag ia. oe 
(a) m(n+1) (b) (n+1)2™ SP! a Qe 


A basket ball team consists of 12 pairs of twin es On the first day of training, all 24 
players stand in a circle in such a way that all pairs of twin brothers are neighbours. Number of 


. ways this can be done is : 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


(a) (12)!2!! (b) (11)! 2! (c) (12)! 2! (d) (14! 2!! 


Let ‘m’ denotes the number of four digit numbers such that the left most digit is odd, the second 
digit is even and all four digits are different and ‘n’ denotes the number of four digit numbers 
such that left most digit is even, second digit is odd and all four digits are different. If m = nk, 
then k equals : 


4 3 5 4 
a) — b) = — d) — 
(a) F (b) 4 (c) A (d) 3 
The number of three digit numbers of the form xyz such that x < y and z < yis: 
(a) 156 (b) 204 (c) 240 (d) 276 


A and B are two sets and their intersection has 3 elements. If A has 1920 more subsets than B 
has, then the number of elements of A union Bis : 

(a) 12 (b) 14 (c) 15 (d) 16 

All possible 120 permutations of WDSMC are arranged in dictionary order, as if each were an 
ordinary five-letter word. The last letter of the 86 word in the list, is : 

(a) W (b) D - (c) M (d) C 

The number of permutation of all the letters AAAABBBC in which the As appear together in a 
block of 4 letters or the B’s appear together in a block of 3 letters is : 


(a) 44 (b) 50 (c) 60 (d) 89 

30 
Number of zero’s at the ends of [[co™ is 

n=5 
(a) 111 (b) 147 (c) 137 (d) None of these 
The number of positive integral pairs (x, y) satisfying the equation x* — y? =3370is: 
(a) O (b) 1 (c) 2 (d) 4 


The number of ways of selecting ‘n’ things out of ‘3n’ things of which ‘n’ are of one kind and 
alike and ‘n’ are of second kind and alike and the rest unlike is : 


(a) n2™ (b) (n—-1)2™! (c) (n+1)277 (d) (n+2)2™ 


20. 


21 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 
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If x, y, 2 are three natural numbers in A.P such that x + y + z = 30, then the possible number of 
ordered triplet (x, y, z) is: 


(a) 18 (b) 19 (c) 20 (d) 21 


- Adice is rolled 4 times, the numbers appearing are listed. The number of different throws, such 


that the largest number appearing in the list is not 4, is: : 

(a) 175 (b) 625 ~(c) 1040 (d) 1121 

Let m denotes the number of ways in which 5 boys and 5 girls can be arranged in a line 
alternately and n denotes the number of ways in which 5 boys and 5 girls an be arranged in a 
cirlce so that no two boys are together. if.m = kn then the value of k is : 

(a) 2 (b) 5 (c) 6 (d) 10 
Number of ways in which 4 students can sit in 7 chair in a row, if there is no ey chair 
between any two students is : 


(a) 24 (b) 28 72 (d) 96 
30 

Number of zero’s at the ends of [[o@”™ is 
n=5 

(a) 111 (b) 147 (c) 137 (d) None 


The number of words of four letters consisting of equal number of vowels and consonants (of 
english language) with repetition permitted is : 

(a) 51030 (b) 50030 (c) 63050 (d) 66150 

Ten different letters of an alphabet are given. Words with five letters are formed with these 
given letters. Then the number of words which have atleast one letter repeated is : 


(a) 30240 (b) 69760 (c) 69780 (d) 99784 
Number of four digit numbers in which at least one digit occurs more than once, is: 
(a) 4464 (b) 4644 (c) 4446 (d) 6444 


In a game of minesweeper, a number on a square denotes the number of mines that share at 
least one vertex with that square. A square with a number may not have a mine, and the blank 
squares are undetermined. In how many ways can the mines be placed in the given 
configuration on blank squares: 


| MathsBySuhag.cor. 
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(a) 120 (b) 105 (c) 95 (d) 100 
Let the product of all the divisors of 1440 be P . If Pis divisible by 24* , then the maximum value 
of xis: 


(a) 28. = (b) 30 (c) 32 (d) 36 
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30. 


31. 


32. 


33. 


34. 


35. 


Let N be the number of 4-digit numbers which contain not more than 2 different digits. The 
sum of the digits of N is: 

(a) 18 (b) 19 (c) 20 (d) 21 

The number of different permutations of all the letters of the word PERMUTATION such that 
any two consecutive letters in the arrangement are neither both vowels nor both identical is : 
(a) 63x|6 x|[5 (b) 8x|6 x|5 (ce) 57x|[5 x15. (d) 7x|7 x|[5 

A batsman can score 0, 1, 2, 3, 4 or 6 runs from.a ball. The number of different sequences in 
which he can score exactly 30 runs in an over of six balls : 

(a) 4 (b) 72 (c) 56 (d) 71 

A batsman can score 0, 2, 3, or 4 runs for each ball he receives. If N is the number of ways of 
scoring a total of 20 runs in one over of six balls, then N is divisible by: 


(a) 5 (b) 7 (c) 14 (d) 16 
The number of non-negative integral solutions of the equation x+ y +z =5 is: 
(a) 20 (b) 19 (c) 21 (d) 25 


The number of solutions of the equation x, + x2 + x3 +. X4 + Xs = 101, where x;s are odd 
natural numbers is : 


(a) ra (b) Ce (c) "Cy (d) soc, 


36. An ordinary dice is rolled 4 times, numbers appearing on them are listed. The number of 


37. 


38. 


39. 


different throws, such that the largest number appearing on them is NOT 4, is : 

(a) 175 (b) 625 (c) 1121 (d) 1040 

Number of four letter words can be formed using the letters of word VIBRANT if letter V is must 
included, are : 

(a) 840 (b) 480 (c) 120 (d) 240 

The number of rectangles that can be obtained by joining four of the twelve vertices of a 
12-sided regular polygon is : 


(a) 66 (b) 30 (c) 24 (d) 15 
Number of five digit integers, with sum of the digits equal to 43 are : 
(a) 5 (b) 10 (c) 15 (d) 35 


MathsBY 
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1. The number of 5 letter words formed with the letters of the word CALCULUS is divisible by : 
(a) 2 (b) 3 (c) 5 (d) 7 


100 
2. The coefficient of x°° in the expansion of Dy mal oe a 2)100-k 3* is also equal to : 
k=0 
(a) Number of ways in which 50 identical books can be distributed in 100 students, if each 
student can get atmost one book. 
(b) Number of ways in which 100 different white balls and 50 identical red balls can be 
arranged in a circle, if no two red balls are together. 


(c) Number of dissimilar terms in (x, + X2 + X3 +... + X50 ye 


2-6-10-14...... 198 
(4d). ——_——_ 
50! 


3. Number of ways in which the letters of the word “NATION” can be filled in the given figure such 


that no row remains empty and each box contains not more than one letter, are : 


(a) 11|6 (b) 12|6 (c) 13|6 (d) 14|6 


4. Let a,b,c, d be non zero distinct digits. The number of 4 digit numbers abcd such that ab + cdis 


even is divisible by : 
(a) 3 (b) 4 (c) 7 (d) 11 
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Consider all chereix d ) that c can be for Faas aie 1, 2,3, 4, 5and6, oh 
digit being used exactly once. Each of such six digit numbers have the property that for each 


digit, not more than two digits smaller than that digit appear to the tight of that digit. 


1. A six digit number which does not satisfy the property mentioned above, is : 


(a) 315426 (b) 135462 (c) 234651 (d) None of these 
2. Number of such six digit numbers having the desired property is : 
(a) 120 (b) 144 (c) 162 (d) 210 
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Permutation and Combinations Se 


Exercise-4 : Matching Type Problems| 


1. All letters of the word BREAKAGE are to be jumbled. The number of ways of arranging them so 
that : 


The two A's are not together — 
The two E’s are together but not two As_ 


Neither two As nor two E’s are : get 


2. Consider the letters of the word MATHEMATICS. Set of repeating letters = { M, A, T}, set of non 
repeating letters = { H, E, 1, C, S}: 


The raiebae of ads saline all letters the given. word : age (7!) 
such that atleast one repeating letter at odd posit 
The number of words formed takin; all letters of t Cn! 
given word in which no two ve u 2-0 “2p? 
The number of words formed takin * the 210(7!) 
given word such that in each word bo She 
and both T’s are together but both. get 
The number of words forme taking all letters of ' 840 (7!) 
given word such that relative o vowels 
consonants does not change 

7 _ 417! 
(2p? 


1. 


Y 


> 


ds 


o 


= 


2 


10. 


11. 


12. 


The number of ways in which eight digit number can be formed using the digits from 1 to 9 
without repetition if first four places of the numbers are in increasing order and last four places 


are in decreasing order is N, then find the value of a ; 


Number of ways in which the letters of the word DECISIONS be arranged so that letter N be 
somewhere to the right of the letter “D” is = Find i. 

There are 10 stations enroute. A train has to be stopped at 3 of them. Let N be the ways in which 
the train can be stopped if atleast two of the stopping stations are consecutive. Find the value of 
VN. 

There are 10 girls and 8 boys in a class room including Mr. Ravi, Ms. Rani and Ms. Radha. A list 
of speakers consisting of 8 girls and 6 boys has to be prepared. Mr. Ravi refuses to speak if Ms. 
Rani is a speaker. Ms. Rani refuses to speak if Ms. Radha is a speaker. The number of ways the 
list can be prepared is a 3 digit number NyNgn3, then|n3 +n, —n,|= 

Nine people sit around a round table. The number of ways of selecting four of them such that 
they are not from adjacent seats, is . 

Let the number of arrangements of all the digits of the numbers 12345 such that atleast 3 digits 
will not come in it’s original position is N. Then the unit digit of N is 

The number of triangles with each side having integral length and the longest side is of 11 units 
is equal to k?, then the value of ‘k’ is equal to 


8 clay targets are arranged as shown. If N be the number of 
different ways they can be shot (one at a time) if no target 
can be shot until the target(s) below it have been shot. Find 
the ten’s digit of N. 


There are n persons sitting around a circular table. They start singing a 2 minute song in pairs 
such that no two persons sitting together will sing together. This process is continued for 28 
minutes. Find n . 
The number of ways to choose 7 distinct natural numbers from the first 100 natural numbers 
such that any two chosen numbers differ atleast by 7 can be expressed as "C7. Find the number 
of divisors of n. - 
Four couples (husband and wife) decide to form a committee of four members. The number of 
different committees that can be formed in which no couple finds a place is 2, then the sum of 
digits of Vis : 
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13. The number of ways in which 2n objects of one type, 2n of another type one 2n of a third type 
can be divided between 2 persons so that each may. have 3n oO ropjects isan? +n -+y. Find the 
value of (a +6 +). 

14. Let N be the number of integral solution of the equation x +y¥ +2 : + w = 15where x > 0, y>5S, 
z >2and w > 1. Find the unit digit of N. 
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__ FekeClossescon BIONMIAL THEOREM 


@ Exercise-1 : Single Choice Problems aie foe 


1. Let N = 2!274 4g = 2553 + 977 4.1 and B = 2408 _ 2204 11. Then which of the following 
statement is correct ? 


(a) a divides N but B does not (b) Bdivides N but a does not 
(c) a and £ both divide N (d) neither a nor B divides N 
2n é ye 
2. If (l+x+x7)" = yaa, then a, —"Cy -a,4 + "Coa, 9 -"C3q,_3 +...... +(-1)" "C,ao is 
r=0 Pe 
equal to : (r is not multiple of 3)“ 
(a) 0 6" (c) a, (d) 1 


3. The coefficient of the middle term in the binomial expansion in powers of x of (1 + ax)* and of 
(1-«ax)® is the same if a equals : 


5 3 ~3 10 
a) -— b) = cd — d) — 
( (b) 7 (c) 10 (d) A 
4.If (1+ x)?010 = Co AG x4 Cox? Hikes, +Co919x7"° then =the sum of _ series 
C5 +Cs +Cg T26%s fershete + Co999 equals to: 
a 4) (by SO <4) 
2 3 
(c) = (200? =) (d) 527009 =) 
5. Leta, =(2+ V3)". Find lim (a, -[o.,]) (L] denotes greatest integer function) 
n->oo 
1 it 2 
a) 1 b) = c) = d) = 
( (b) 3 (c) z (d) 7 
6. The number N = G es OF a 6 nig Oe eee ~ °C. is not divisible by: 
(a) 3 (b) 7 (c) 11 (d) 19 
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11 
7. The value of the expression log {1 + ; > a 6 k : 


k=1 
(a) 11 (b) 12 (c) 13 (d) 14 

8. The constant term in the expansion of [x + i is : 
(a) 26 (b) 169 (c) 260 (d) 220 

9. If e + od + eZ teceee. + 50 term = ees: , then sum of coefficients in the expansion 

4! 5S! 6! 3! (k+3)! 
(1+ 2x, + 3x2 +...... + 100X100 )* is : MathsBySuha 
(where x,, 2 Kans sets ,X199 are independent variables) se 90 3 903 7 g.com 
(a) (5050) (b) (5050) TekoCla 779 
(©) (5050)* (d) (5050)°° SSES.com 
10. Statement-1: The remainder when (128)%28)* is divided by 7 is 3. 

because 


Statement-2: (128)'2° when divided by 3 leaves the remainder 1. 
(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for 
statement-1. 


(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for 
statement-1. 


(c) Statement-1 is true, statement-2 is false. 
(d) Statement-1 is false, statement-2 is true. 
11. Ifn > 3, then xyz"Cy —(x-DGy -D(z-D "Cy + (x-2)(y - 2)(@ - 2) "C2 - 
(x —3)(y —3)(% -3) "Cg +..... +(-1)"(x-n)(y —n)(z —n) "C,, equals : 
(a) xyz _ (b) x+y+2 
() xytyet ee (d) 0 


h 


12 roots of unity, a, = ,r=1,2,...n then 


Cen 3 i2r - 1) 
If Oy, O,--.4+150n, are the n;n' ear” 
2 qe eas ES an | 


"C101 + "Coa +.....+ "Cpa, is equal to: 


OQ, +On4 —1 


(a) (1422) -1 = (b) ta +o)" - 0 (c) (d) (a, +0,4)"-1 


Oy 
13. The remainder when 2°° . 37° is divided by 7 is : 
(a) 1 (b) 2 (c) 4 (d) 6 
14. 7c, + 7c, + °C, +.....+ C13 is equal to : 


1 1 
(a) 235 - =. C4, (b) 225 +5 8cys (c) 23 (d) 276 +5 Crs 


15. If a, is the coefficient of x” in the expansion of (1+.x+x7)"(n e€N). Then the value of 
(a, + 4a, +7a, +10aj9 +..... .) is equal to : 


(a) 3" (b) 2” (c) a2" (d) n-3"4 


16. Let(Z) represents the combination of ‘n’ things taken ‘k’ at a time, then the value of the sum 


k 
99) (98) (97) See : 
(33 )+($6]+(82]+ eee + (?)+(3) equals: 


99 100 99 100 
@ (3) w) (198) © (3 @) (59°) 
17. The last digit of 91+ 39° jis: 
@ av _ ) 3 (c) 7 (d) 9 


18. Let # béthe7™ term from the beginning and y be the 7 ™ term from the end in the expansion of 


n 
[33 +25] . If y = 12x then the value of n is : 


4/3 
(a) 9 (b) 8 (c) 10 (d) 11 
19. The expression (°C, )* — 7°C, )? + (a OF ane Cres: —(°Cg)% +0°C19)? equals : 
(a) 10! (b) (Cs)? (c) —°Cs (d) “cs 


15 
20. The ratio of the co-efficients to x!> to the term independent of x in the expansion of G + 4 
x 


is : 
(a) 1:4 (b) 1:32 (c) 7: 64 (d) 7:16 
21. In the expansion of (1 + x)?(1+ y)? (1+2)*(1+w)? , the sum of the coefficient of the terms of 
degree 12 is: 
(a) 61 (b) 71 c 1 ‘ 
Bf? +2r?743r4+2 2° 429 4.27 = MathsBySuhag.con 
22. If })] ———~———“ | "c, = =“ "* "* , 779 
(r +1)? J 3 903 903 7 
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r=0 
then the value of nis: 


(a) 2 (b) 22 (c) 23 (d) 24 


. The number N = °C, —7°C, + 2c, - sa OF: ree ~ 20C,,, is divisible by : 
(a) 3 (b) 4 (c) 7 (d) 19 
JTF (Le xt x7 4x3 = ay +a,x4+ Gg Hessdae +4399X2-° then which of the following 
statement(s) is/are correct ? : 
(a) a, =100 
(b) dg +a +agt...... + Ag99 is divisible by 1024 
(c) coefficients equidistant from beginning and end are equal 
(d) dg +dg +4 +...... +399 = +43 +g +...+.4 Arg9 
4 ; ep) ome : 
> Cn’ °C, is divisible by : 
r=0 
(a) 5 (b) 7 (c) 11 (d) 13 
n 
. The expansion of [a + 5 4 is arranged in decreasing powders of x. If coefficient of first 
x 
three terms form an A.P then in expansion, the integral powers of x are : 
(a) 0 (b) 2 (c) 4 (d) 8 
n+4 
Let (1+x7)7(1+ x)" = Yo a,x" . Ifa), dg, a3 are in AP then nis (given that "C,. =O,ifn <r): 
k=0 
(a) 6 (b) 4 (c) 3 (d) 2 
Syn) (n\(n n)_n 
>>>) 410) (Sia mace 
i=0 j=0 k=0 
(a) is less than 500 ifn =3 (b) is greater than 600 ifn =3 
(c) is less than 5000 if n = 4 (d) is greater than 4000 if n = 4 


fC. 44. 1C, +6. MC, +4. Cy + Cio has the value equal to *C, ; then 


the possible value(s) of x + y can be : 


(a) 112 (b) 114 (c) 196 (d) 198 
2r+1 


8. If the co-efficient of x” is greater than half of the co-efficient of x in the expansion of 
(1+ x)'> ; then the possible value of ‘r’ equal to : 
(a) 5 (b) 6 (c) 7 (d) 8 
9. Let f(x) =1+ Dae oe eer dea ee +x? then f(x) is divisible by 
(a) x+1 . (b) x 
(c) x-1 (A) 1+ x22? + x44 + 366° + 888 


MatnsBySuhag.com 
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Exercise-3 : Matching Type Problems _ TekoClasge 


If "4*¢C, =(k? -3)"C,,; andk eR’, then least value of 5[k] is 
(where [-] represents greatest integer fag) 


(B) 3 200, Cm; Where & = = Oifr > n,is maximum when - is (Q) 2 


i=Q 
(C) | Number of non-negative heel, schutions of inequation (R) 35 
x+y+z<s4is . 
(D) | Let A ={1, 2, 3, 4,5}, f: AOA, (S) 6 


The number of onto functions such that f(x) = x for atleast 3 
distinct x € A, is not a multiple of 


(T)| 12 


(A) | Number of real solution'6? 9.29 (P) 15 


(x? + 6x +7)? + 6(x? + 6x+7)+7 =x is/are 


(B) (Q) 5 


n m 
IfP = >. "C,3q =). ™C, (15)" (m,n eN) and if 
r=0 r=0 
P =qand m,nare least then m+n = 
(C) | Remainder when 14 345!+...... +2011! is| (R) 3 
divided by 56 is 


1 


(D) > 3 holds for x, then 


__|xl 
1+|x| 
number of integral values of ‘x’ is/are 


3. Match the following 


(S) 0 


Inequality 


If the sum A of first 84 terms of the series oad : (P) 3 
4+ v3 | 8+V15 12435 
1+¥3 V3+N5 J5447 


equal to 


_is 549k, then kis 


240 


cB) [if MP2CIWMEHMI ADS, « 24 - (Q) 


value of = cos? 


(C) | if (V3 +1)° 3-1) 1)?], | (R) 
x,y,2 EN, (where [] de 
function), then the num oe 


(D) (S) 


1A>Q;B>S;C>5R;D—>P,0,R,S,T 


2A>5S; B>Q; CoP; DOR 


3.,:A>Q; B>R; C>S; DOP 


Binomial Theorem 


ul 


10. 


11. 


12. 
13. 


. Let q be a positive integer with q < 50. 


Exercise-4 : Subjective Type Problems 


_ The sum of the series 3- 20°7C, —8-207C, +13-707C, -18-7°°’C, +..... upto 2008 terms 
is K, then K is : 
. In the polynomial function f(x) = (x -1) (x2 = 2)(x?3 23) sees (xi —11) the coefficient of x? 


1S : 


3n 3n 3n 3n 
If S0a,(x-4)" = 5° A,(x-5)" and a, =1v K 2 2n and S\d,(x-8)" = >)B,(x-9)" and 


r=0 r=0 r=0 r=0 


3n 3n A +D 
od (x-12)' = > 0; (x —13)" and dy =1V K 2 2n. The find the value of —22——™" . 
r=0 r=0 an 


. If 3102 — 2! is divided by 11, the remainder is 


. Find the hundred’s digit in the co-efficient of x!” in the expansion of (1+ x +x 


7 a 


> Lex = (3V6 + qe? If {x} ‘denotes the fractional part of ‘x’ then find the remainder when 


x{x} + (x{x})? + (xf x})? is divided by 31. 


3n n 


. Let €N;S, = > (C"C, and T, = >. "C5,): Find |S, — 3% al: 


r=0 r=0 


_Find the sum of possible real values of x for which the sixth term of 


7 
1 |x-2|-9 
[olx-2)| ~ logy (3 
Oe 9 es equal 567 : 


if the sum °% Coq +2 2% Cyq +B %C3q + osvet OB “Cay + 69. saa OF 


Find the sum of the digits of q. 


6 
5 
The remainder when [> a ca | is divided by 11, is: 

k= ws 


1 

Let a = 3223 +1and for all n > 3, let 

f(n) = "Co.a™ - One miele Nn a Seiaeds Ep "C424 

If the value of f(2007) + f(2008) = 3” k where k € N then find k 

In the polynomial (x — 1) (x? - 2) (x? -3) ...Qc} -11), the coefficient of x is: 


MathsBySuhag.cor: 
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Let the sum of all divisiors of the form 2? -37 (with p,q positive integers) of the number 
1988 _1 be 2. Find the unit digit of A. 


°e “Advanced Problems in Mathematics for JEE 


14. Find the sum of possible real values of x for which the sixth term of 


7 
1 |x-2|-9 
[olx—2I (*) log, (3 
gloesvI” 4 75 equals 567. 


10 
15. Let 1+ >)(3" aa +r-% ) = 2/0 (a-4° +B) where a,B € N and f(x) =x? 2x —-k?41. If 


r=1 
a, B lies between the roots of f(x) = 0. Then find the smallest positive integral value of k. 
16. Let S, ="Co"C, + "C,"Co +...... +"C,4"C,, if Set ee ; find the sum of all possible values of 


n 


n(n EN) 


QO 


. The boy comes from a family of two children; What is the probability that the other child is his 


sister ? : 
1 1 2 1 
a) — b) = c) = d) — 
(a) 5 (b) 3 (c) 3 (d) 4 
If A be any event in sample space then the maximum value of 3,/P(A) + 4/P(A) is: 
(a) 4 (b) 2 
(c) 5 (d) Can not be determined 


Let A and Bbe two events, such that P(A U B) = =: P(A 7B) = : and P(A) = : , where A stands 


for complement of event A. Then events A and B are : 
(a) equally likely and mutually exclusive (b) equally likely but not independent 
(c) independent but not equally likely (d) mutually exclusive and independent 


. Let n ordinary fair dice are rolled once. The probability that at least one of the dice shows an 


odd number is (=) than ‘n’ is equal to : 


(a) 3 (b) 4 (c) 5 (d) 6 


. Three a’s, three b’s and three c’s are placed randomly in a 3x 3 matrix. The probability that no 


row or column contain two identical letters can be expressed as Pe where p and q are coprime 
q 


then (p + q) equals to : 
(a) 151 (b) 161 (c) 141 (d) 131 


. Aset contains 3n members. Let P, be the probability that S is partitioned into 3 disjoint subsets 


with n members in each subset such that the three largest members of S are in different subsets. 
Then lim P,, = 


n->0o 


(a) 2/7 (b) 1/7 (c) 1/9 (d) 2/9 


10. 


11. 


12. 


13. 
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. Three different numbers are selected at random from the set A = {1, 2, 3,...... , 10}. Then the 


probability that the product of two numbers‘equal to the third number is P , where p and q are 


as 2 oe 
relatively prime positive integers then the value oF (p+) is: 
(a) 39 (b) 40 4th ey 42 


. Mr. As TW. has only 4 channels ; all of them quite boring so he naturally desires to switch 


(change) channel after every one minute. The probability that he is back to his original channel 


as ; m . . 
for the first time after 4 minutes can be expressed as —; where m and n are relatively prime 
n 


numbers. Then (m + n) equals : 
(a) 27 (b) 31 (c) 23 (d) 33 


- Letters of the word TITANIC are arranged to form all the possible words. What is the 


probability that a word formed starts either with a T or a vowel ? 
2 4 3 5 

a) — b) — c) = d) — 
(a) - (b) 5 (c) 7 (d) 7 
A mapping is selected at random from all mappings f : A > A 
where set A = {1, 2, 3,...... , n} 
If the probability that mapping is injective is = then the value of n is : 
(a) 3 (b) 4 (c) 8 (d) 16 


A 4 digit number is randomly picked from all the 4 digit numbers, then the probability that the 
product of its digit is divisible by 3 is : 


107 109 
a) —— b) —2 
(a) 125 () 1250 
111 
c) —— d) None of these 
(c) 195 (d) 
To obtain a gold coin; 6 men, all of different weight, are trying to 


build a human pyramid as shown in the figure. Human pyramid is 
called “stable” if some one not in the bottom row is “supported by” 
each of the two closest people beneath him and no body can be 
supported by anybody of lower weight. Formation of ‘stable’ 
pyramid is the only condition to get a gold coin. What is the 
probability that they will get gold coin ? 


1 2 
a) — b) 
(a) 45 () 45 
4 1 
c) — d) — 
(c) 45 (d) G 
From a pack of 52 playing cards; half of the cards are randomly removed without looking at 


them. From the remaining cards, 3 cards are drawn randomly. The probability that all are king. 


rr (b) : 


(25)(17)(13) (25)(15)(13) 
1 1 
 Gpanas) @ aaenay 


14. Abag contains 10 white and 3 black balls. Balls are drawn one by one without replacement till 
all the black balls are drawn. The probability that the procedure of drawing balls will come to 
an end at the seventh draw is : 

35 rf 
a) —— — c) — d) —— 
ae 286 286 se 286 “ 286 

15. Let S be the set of all function from the set {1, 2, ..., 10} to itself. One function is selected from 
S, the probability that the selected function is one-one onto is : 

9! 1 100 9! 
a) —— — c) —— d) —— 
@) 79 (b) 10 (c) 10! ey Too 

16. Two friends visit a restaurant randomly during 5 pm to 6 pm. Among the two, whoever comes 

first waits for 15 min and then leaves. The probability that they meet is : 


i 1 7 9 
@ 7 ) Ox @ = 


17. Three numbers are randomly selected from the set {10,11,12...... , 100}. Probability that they 
form a Geometric progression with integral common ratio greater than 1 is: 


1 16 1 18 
(a) 91 > (b) Ec Poe (c) 91 2 (d) 91 
C3 C3 C3 C3 


oe 


f . 
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Exercise-2 : One or More thai 


1. A consignment of 15 record players contain 4 defectives. The record players are selected at 
random, one by one and examined. The one examined is not put back. Then : 


(a) Probability of getting exactly 3 defectives in the examination of 8 record players is 
4c, 11 Cs 
15 Cs 


(b) Probability that 9 one examined is the last defective is = 


(c) Probability that 9 examined record player is defective, given that there are 3 defectives 


in first 8 players examined is * 


(d) Probability that 9 one examined is the last defective is = 


2. If Ay, Ag, Ag,.....00. » A1006 be independent events such that 
P(A;) = z= Ce 2 Bias , 1006) and probability that none of the events occurs be —% : : 
2i 2° (B!)? 
then : 
(a) Bis of form 4k+2k eI (b) a =2p 
(c) Bis a composite number (d) ais of form 4k, k el 


3. A bag contains four tickets marked with 112, 121, 211, 222 one ticket is drawn at random from 
the bag. let E; (i = 1,2,3) denote the event that i digit on the ticket is 2. Then : 


(a) E, and E, are independent (b) E, and E, are independent 
(c) E 3 and E, are independent (d) E,, E2, E3 are independent 


4. For two events A and B let, P(A) = =: P(B) = : then which of the following is/are correct ? 


(a) P(AMB) <= (b) P(A UB) >2 


4 3 1 ae 3 
(c) 75 2 PA NB) s= (d) 39 <PCA/B) <= 


7 ee Bluse pal con. 


Exercise-3 : Comprehension Type 


oe on ace cad a number is 
nly, the pee of selecting 


There are four boxes B,, - Bz an I 7 
printed, ee numbers are fron 


box B; is = and then a card is di 


ee : © ‘ ose oe Se 


Se 


Let E; represent the event that : 


1. P(E, ) is equal to : 


1 1 2 1 
Es b) — ed a 
(a) 7 (b) 10 (c) 5 (d) 4 
2. P(B,|E4) is equal to: 
1 1 1 2 
Bek by. = ial ion 
(a) 5 (b) F (c) - (d) 2 


Mr. A ‘andeay picks 3 distinct aunhen from ithe set. (1, 2, 3, 4, 5, 6, 7, 8, 9} sa 2 arranges 

them in descending order to form a three digit number. Mr B randomly picks 3 distinct 
- numbers from the set {1, 2, 3, 4, 3, 7, 8} and alsc age Hemi, demncins order to 

form a 3 digit number. ae eee Be 


3. The probability that Mr. A's 3 digit number is always greater than Mr. B’s 3 digit number is : 


1 1 2 1 
a) — b) — c) = d) — 
(a) 5 (b) 3 (c) 3 (d) 5 
4. The probability that A and B has the same 3 digit number is : 
7 4 1 1 
a) — b) — c) — d) — 
(a) 9 (b) 9 (c) 84 (d) 79 
5. The probability that Mr. As number is larger than Mr. B’s number, is : 
(a) = (b) = (c) = (d) none of these 
6. Probability that no two heads are consecutive is : 
143 9 2’ -1 2° -1 
(a) 510 sistent (b) 36 (c) “310 (d) 36 


RS nat Se ae 
en were ous 


Vege eka sa] 


sa. Read bis ¥ Me 2 EES 
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7. The probability of the event that “exactly four heads occur and occur alternately” is : 
4 7 4 5 
(a) 1 ~ 510 (b) 1 ~ 510 (c) 510 (d) 510 


Paragraph for Question Nos. 8 to 10 


‘The rule of an “obstacle course” specifies that at then“ obstacle a person has to toss a fair 6 
sided die n times. If the sum of points in these n tosses is bigger than 2”, the person is said to 
have crossed the obstacle. 


8. The maximum obstacles a person can cross : 


(a) 4 (b) 5 (c) 6 (d) 7 
9. The probability that a person crosses the first three obstacles : 
143 100 216 100 
si by beh Ayes" 
- 216 2 243 2 243 a 216 
10. The probability that a person crosses the first two ged but fails to cross the third obstacle. 

36 116 143 
a) — b) — — d) —— 
o 243 es 216 o oa 2 243 


Paragraph for Question Nos. 11 to 12 | 


In; an. Ghieerive paper, there are two sections of 10 questions each. For ‘section 1’, each 
question has 5 options and only one option is correct and ‘section 2’ has 4 options with 
multiple answers and marks for a question in this section is awarded only if he ticks all correct 


answers. Marks for each question in ‘section 1’ is 1 and in ‘section 2’ is 3. (There is no negative 
marking): 


11. If a candidate attempts only two questions by gussing, one from ‘section 1’ and one from 
‘section 2’, the probability that he scores in both questions is : 


74 1 1 1 

(a) — b) — c) — d) — 
75 so 25 ie 15 — 75 

12. If a candidate in total attempts 4 questions all by gussing, then the probability of scoring 10 

marks is : 
ee ae Ae ay 14 

a) —| — b) —| — —| — d) None of these 

om (as) oe (3) . (3) ” 


| Answers | 


3.| (b) 


4.! (c) 7.\() 8. /(a), 9.)) 10. (| 


ani ie 
Pe ‘MathsBySuhag.cor 
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1.) (| 2.) (0) 
11.| (d) | 12.) (4) 


Probability 


249 


Exercise-4 : Matching Type Prob ‘ 


«. Ais a set containing n elements, A subset P (may be void also) is selected at random from set A 
and the se: 4 is then reconstructed by replacing the elements of P. A subset Q (may be void also) 
of A is again chosen at random. The probability that 


Fe Bie 


Number of elements in Pis equal to 


The number of ele 


fat 


A>P;B>Q;C+S;D>S 
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@ Exercise-5 : Subjective Type Problems 


1. Mr. A writes an article. The article originally is error free. Each day Mr. B introduces one new 


error into the article. At the end of the day, Mr. A checks the article and has : chance of catching 


each individual error still in the article. After 3 days, the probability that the article is error free 


can be expressed as P where p and q are relatively prime positive integers. Let i = q — p, then 
q 


find the sum of the digits of 2. 
2. India and Australia play a series of 7 one-day matches. Each team has equal probability of 
winning a match. No match ends in a draw. If the probability that India wins atleast three 


consecutive matches can be expressed as P where pand qare relatively prime positive integers. 
q 


Find the unit digit of p. 


3. Two hunters A and B set out to hunt ducks. Each of them hits as often as he misses when 
shooting at ducks. Hunter A shoots at 50 ducks and hunter B shoots at 51 ducks. The probability 


that B bags more ducks than A can be expressed as P in its lowest form. Find the value of 


(p+). 
4. If a, b, c EN, the probability that a? + b? +c? is divisible by 7 is ™ where m, n are relatively 
n 


prime natural numbers, then m + n is equal to : 
5. A fair coin is tossed 10 times. If the probability that heads never occur on consecutive tosses be 


ze (where m, n are coprime and m, n € N), then the value of (n —7m) equals to : 
n 


6. A bag contains 2 red, 3 green and 4 black balls. 3 balls are drawn randomly and exactly 2 of 
them are found to be red. If p deriotes the chance. that one of the three balls drawn is green ; find 
the value of 7p. Oe Gs, | 

7. There are 3 different pairs (ie e., 6 units say ¢ a, a, b, b, c, a) of shoes in a lot. Now three person 
come and pick the shoes randomly (each gets 2 units). Let p be the probability that no one is 

P is: 

4-p’ 
8. A fair coin is tossed 12 times. If the probability that two heads do not occur consecutively is p, 


[,/ a —1j, 


able to wear shoes (i.e., no one gets a correct pair), then the value of 


then the value of -_——_~—- is, where [ ] denotes greatest integer function : 


9. X and Y are two weak ae in mathematics and their chances of solving a problem correctly 
are 1/8 and 1/12 respectively. They are given a question and they obtain the same answer. If 


the probability of common mistake is , then probability that the answer was correct is a / b 
MathsBySuhag.con 
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(a and b are coprimes). Then | a—b| = 


251 


10. Seven digit numbers are formed using digits 1, 2, 3, 4, 5, 6, 7, 8, 9 without repetition. The 
probability of selecting a number such that product of any 5 consecutive digits is divisible by 
either 5 or 7 is P. Then 12P is equal to 


11. Assume that for every person the proven that he has exactly one child, excactly 2 children 
and exactly 3 children are 7 A and + = Zoey The probability, that a person will have 4 


grand children can be expressed as — P where pand qare relatively prime positive integers. Find 
q 


the value of 5p —q. 


12. Mr. B has two fair 6-sided dice, one whose faces are numbered 1 to 6 and the second whose 
faces are numbered 3 to 8. Twice, he randomly picks one of dice (each dice equally likely) and 
rolls it. Given the sum of the resulting two rolls is 9. The probability he rolled same dice twice is 


m : : eectes : 
— where m and n are relatively prime positive integers. Find (m+n). 
n 
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1. Solution set of the in equality log, ,2 x — 3(1ogio x) (logio (x - 2)) + 2log, .2 (x - 2) < 0, is : 


(a) (0, 4) (b) (-«,1) » (c) (4, ~) (d) (2, 4) 
2. The number of real solution/s of the equation 9!°83°8e*) — log, x -(log, x)? +1is: 
(a) 0 (b) 1 (c) 2 (d) 3 


3. If a, b, care positive numbers such that a!°83” = 27, p!°8711 — 49, 1825 — ./11, then the sum 


of digits of S = ass?) 4 pllesy it)? , logis 25)° jg, 


4. Least positive integravaldd of ‘4! for which log, 1) (a? -3a+3) >0; (x >0): 
(x12) 
(a) 1 (b) 2 (c) 3 (d) 4 
5. Let P = aq ee and (120)? = 32, then the value of x be: 
+ + + 
logyx log3x logyx logsx 
(a) 1 (b) 2 (c) 3 (d) 4 


6. If x, y, 2 be positive real numbers such that log >, (z) = 3, logs, (2) = 6 and log, (z) = ; then 


the value of z is: 


1 1 3 4 


7. Sum of values of x and y satisfying log , (log 3 log, y)) = Oand log, 27 =1is: 


(a) 27 (b) 30 (c) 33 (d) 36 


8. logo; 1000 + log, ; 0.0001 is equal to : 


(a) -2 (b) 3 (c) -5/2 (d) 5/2 


oe con 
903 


9. If log,. 27 =a, then log, 16 = 


Bc: = = 
(a) of 3-2) (b) a( ; : =) (c) a F - s) (a). ‘Nowe-oF these 


10. If log 2 (log a(log 3 x)) = log 2 (log 3 (log 4 y)) = Othen the value of (x + y) is: 


“SG 


_ 17 (b) 9 (c) 21 (d) 19 


4. Suppose that a and b are positive real numbers such that logs, a+logygb =: and 


oO Se t 


: ken b+ logs a ==. Then the value of a- bis: 


@ ‘81 (b) 243 (c) 27 (d) 729 
13: If 2? = =5, 5° =8 8° =11and11% =14, then the value of 27 is 
*@ ‘1 (b) 2 (c) 7 (d) 14 
13. Which of the following conditions necessarily imply that the real number x is rational ? 
() x? is rational (I) x? and x° are rational (IID) x? and x? are rational 
(a) I and II only (b) I and III only (c) II and III only (d) Il only 


14. The value of 


logg 17 108,317 
logg 23 = log3 23 


is equal to : 


log, 17 d 4(log 517) 


-1 b) 0 
log 3 23 3 (log 3 23) 


15. The true solution set of inequality log ;2,_3) (3x — 4) > Ois equal to : 


4 3 
(a) (4, 2\u@, oo) (b) G 2\L@,« 0) (c) 4, 3\L@, 0) (d) (2, 4\u@, 00) 


16. If P is the number of natural numbers whose logarithm to the base 10 have the characteristic p 


and Q is the number of natural numbers logarithm of whose reciprocals to the base 10 have the 
characteristic —q then log;,) P — log), Q has the value equal to : 


(a) p-qtl (b) p-4q (c) p+q-1 (d) p-q-1 


171 2 Sa. 10" a G10 ae cescas: +a 107 +a, -10+a 9, where a; €{0,1, 2........ , 9} 
for alli = 0, 1, 2, 3.......... , n, then n = 
(a) 603 (b) 604 (c) 605 (d) 606 


18. The number of zeros after decimal before the start of any significant digit in the number 


N= (0.15)7° are 


(a) 15 (b) 16 (c) 17 (d) 18 
19. log .[log , logy9 16* + log,9 25°)] simplifies to : 

(a) an irrational (b) an odd prime 

(c) a composite (d) unity 


20. The sum of all the solutions to the equation 2log x — log (2x —75) =2: 


(a) 30 (b) 350 (c) 75 (d) 200 


log, a-1 ‘l 
DL. x 8 V8 YBy® is equal to: 


(a) x (b) y (c) 2 (d) x’ 
22. Number of solution(s) of the equation ene (xv¥x)* is/are : 5 OE 
(a) 0 (b) 1 (c) 2 (d) 3 ON, o 
23. The difference of roots of the equation (log 57 x3)? =log 27 x® is: a ay 4 
Ran 
(a) 2 (b) 1 (c) 9 (d) 8 3m $ 
° Pon 
24. If log;9 x + logig y = 2, x-y =15then: aa) OO 
(a) (x, y) lies on the line y = 4x +3 (b) (x, y) lies on y? = 4x 2 0) ES 
(c) (x, y)lies on x = 4y (d) (x, y) lies on 4x = y = S Noa 
25. Product of all values of x satisfying the equation 
y2* 94% (0.125)'* =4(/2)is : 
14 1 3 
a) — b) 3 c) -= d) -— 
(a) 5 (b) (c) 5 (d) - 
26. Sum of all values of x satisfying the equation 
5H) 4 (Pex?) _ 34 (150 *")) ig : 
(a) 1 (b) 2 (c) 3 (d) 4 
27. Ifa* =b” =c* =d”", then log, (bcd) = 
(a) (2+242) (b) y(2+2+2) (c) {2a2e2) (d) oe 
x y ow x Z w y 2 Ww w 
4 48 . 
28. If x = ——____________——______. Then the value of (1+ x)” is: 
W5+1(¥5+D(95 +)C95 +) 
(a) 5 (b) 25 (c) 125 (d) 625 
29. If log, logis (/2 + V8) = 7 then the value of 32x = 
(a) 2 (b) 4 (c) 6 (d) 8 
_jloggn_ if logg n is integer Qu st 
30. Letn €N, f(n) -{ 0 Peace , then the value of 2 Fw) is: 
(a) 2011 (b) 2011x 1006 (c) 6 (di 2 
__ 10812008 5 (log 4 x)) = 0 has a solution for ‘x’ when c< y <b, y ¥aq, 


31. If the equation 
log 5 (log 4 (log , (log 2 x))) 


where ‘b’ is as large as possible and ‘c’ is as small as possible, then the value of (a + b +c) is 


equals to : 
(a) 18 (b) 19 (c) 20 (d) 21 


Logarithm 


255 


32. If logo. 3(x-D) < loggo9(x —1), then x lies in the interval : 


(a) Q, ~) (b) (1, 2) (ce) (-2,-1) 


3 


33. The absolute integral value of the solution of the equation V7~ *-5x-6 (/2)3 082 49 


(a) 2 (b) 1 (c) 4 


(d) 5 


34. Let 1 < x < 256and M be the maximum value of (log 2 x)* + 16(log 5 x)? log {2°}. The sum of 
x 


the digits of M is : 
(a) 9 (b) 11 (c) 13 


(d) 15 


35. Let1 < x < 256 and M be the maximum value of (log, x)4 + 16(log » x)? log {+°) The sum of 
x 


the digits of M is: 
(a) 9 (b) 11 (c) 13 


(d) 15 


36. Number of real solution(s) of the equation 9 log 3 (log nx) = In x —(In 2x) +1 is: 


(a) 0 (b) 1 (c) 2 


(d) 3 


37. The number of real values of the parameter 4 for which (log, x)* —logi¢ x +log,,¢ A = Owith 


real coefficients will have exactly one solution is : 


(d) 4 


(d) 1000 


(d) none of these 


(d) log3 


(d) 81 


(d) 1-3log,7 


(d) 30 


(a) 1 (b) 2 (c) 3 
38. A rational number which is 50 times its own logarithm to the base 10 is : 
(a) 1 (b) 10 (c) 100 
39. If x = log5(1000) and y = log, (2058), then 
(a) x>y (b) x<y (c) x=y 
40. 7 log [i] + 5log (2) + 3log =) is equal to : 
(a) 0 (b) 1 (c) log2 
41. log,, tan1°+ log), tan 2°+...... + logj9 tan 89° is equal to : 
(a) 0 (b) 1 (c) 27 
42. logy log, V7¥ (7V7) is equal to : 
- @) 3log,7 (b) 3log, 2 (c) 1-3log, 2 
43. 1 cays» 3 4 (9)'824 — (10)'°8* 85, then x is equal to : 
—@ 2 (b) 3 () 10 
y 4 x 
44. els) yeti) els) is equal to : 
(a) 0 (b) 1 (c) -1 


(d) 2 


7Q 
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45. The solution set of the equation : log, 2logo, 2 = log 4, 2is: 
(a) {2°-¥2, 292} (b) {1/2, 2} (c) {1/4,27} (d) none of these 
AG. The least value of the expression 2log,,) x — log, 0.01 is (x > 1) 
(a) 2 (b) 4 (c) 6 (d) 8 
47. If jlog, x —0.5 = logs x, then x equals to : 
(a) odd integer (b) prime number 
(c) composite number (d) irrational 
48. If x, and x, are the roots of the equation e2x!* — x3 with x, > x5, then 
(a) x = 2x2 (b) x, +x? (c) 2x, = x3 (d) x7 = x3 
49. Let M denote antilog 3.0.6 and N denote the value of 49° !°87 2 + 510854 Then M.N is : 
(a) 100 (b) 400 (c) 50 (d) 200 
50. If log. (log, (log, x)) = log; (log; (logy y)) = 0, then x — y is equal to : 
(a) 0 (b) 1 () 8 (d) 9 
51. | log, 10+jlog4 625 —| log, 5)|| = 
2 2 
(a) logy). 2 (b) log,5 (c) log,2 (d) log, 25 
52. If log, 5 =a and log, 6 = 5, then log 2 is equal to: 
1 1 1 
® oa41 ©) bai (©) 2ab+1 © oab 1 
53. If x =log, bc; y = log, ac and Z= log . ab then which of the following is equal to unity ? 
(a) x+y+2 (b) xyz 
«@ ~ +14 (@) G+x)+(+y)+0+2) 
1l+x 1+y 1+4+2 
Bq, 08x 18a l08y# i equal to: 
(a) x (b) y (c) 2 (d) a 
55. Number of value(s) of ‘x’ satisfying the equation x 8x G3) 9 is/are = oO) 
(a) 0 (b) 1 () 2 M6 ON 
56. log oo, 1000 + log o; 0.0003 is equal to : . > . 
(3 @ 2 (b) 3 («) -> @> Soe 
AS 2 2 QV Oo 
'B7. If7log, 1° + Slog, 2> + 3log, © =8 then a = oa oO) 
i 15 24 80 QQ wr 
=, ay 28 (b) oy () (30) @1 20 
7 => Oo) 


58. logs (128) — logo cor( =] = 


31 19 13°. 2 11 
a — nines Sata es 
: : 12 ®) 12 | cc) 12 i) 12 
coe 2-{joes16 
a 1 2logs 9 
59. The value of | —— equals to : 
ae () . 
* fee GD 2 4/2 22 
~ “la) —— —— Tae d) = 
a : 27 ») 27 i) 27 oe 27 
60. The sum of all the roots of the equation log »(x — 1) + log (x + 2) — log 2(3x -1) = log, 4 
(a) 12 (b) 2 (ce) 10 (d) 11 


(log, 09 10) dog (log 4 2)) log 4 log 3(256)*) 7 


61 
log 4 8+ logs 4 
6 1 8 12 
aed ne Soe dj. 3-2 
2 13 2 | fc 13 — . 13 
62. Let A = logs logs (3). If gks” 405, then the value of kis : 
(a) 3 (b) 5 (c) 4 (d) 6 
63. A circle has a radius log,) (a2) and a circumference of log,)(b*). Then the value of log, b is 
equal to : 
(a) (b) + (c) 2n (ad) x 
4n ™ 
64. If 2% = 3” = 67, the value of £444 2is equal to: Eo, 
x y 2 ro) = 
(a) 0 (b) 1 (c) 2 @3 oN o 
65. The value of log, 5.4) (5V2-7) is : TN wo 
(a) 0 (b) 1 | (c) 2 @3 3M % 
Ya 2 Oo 
66. The value of log ,, (* if log ,, a = 4is equal to: Mm Oc 
13 15 7 =z Ox 
2 — a d) — ® 
(a) 0b) = () = (d) = Sor 
67. Identify the correct option 
(a) logs 3 <logy)45 (b) log,;7 < logs 3 
1 1/3 
(c) logs, V3 > log 35 V5 (d) 24 >(3) 
68. Sum of all values of x satisfying the system of equations 5(log , x + log, y) = 26, xy = 64is: 


(a) 42 (b) 34 (c) 32 (d) 2 
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69. The product of all values of x satisfying the equations log 3 a —log, a = log,/3 ais: 


(a) 3 (b) 3 () 18 (d) 27 
2 =Ooe 
70. The value of x + y + 2 satisfying the system of equations z nN S 
log. x+log,y+log,z=2 is oF w 
log3 y + loggz+logg x =2 = B ord 
log, 2 + logyg x+logig y =2 NOS a 
175 353 112 > oe 
On 6) 22 Cp @ = QAO 
12 24 24 3 No © 
1 1+log7 2 —log,7 S O a 
71. — + 5 5 = qe) 
es = 
1 3 5 1 
a) 7—— 7— c) 7—— d) 7— 
196 ” 196 — 196 2 98 
; (=) 
sin} — 
72. The number of real values of x satisfying the equation log 9(3 — x) - log, G - 
-Xx 
1 , 
= + logo(x+7)is: 
(a) 0 (b) 1 (c) 2 (d) 3 
73. If log, xlog, k = log, 5,k # 1,k > 0, then sum of all values of x is : 
24 26 37 
a) 5 b) — c) — d) — 
(a) (b) - (c) 7 (d) 7 
74. The product of all values of x satisfying the equation | x -1 logs x*-2log, ? =(x-1)’, is: 
Poy 162 81 
(a) 162 (b) —— (c) — (d) 81 
ae : V3 J/3 
75. Thé number of values of x satisfying the equation log,(9** +7) =24 log,(3*7 +1)is: 
(a) 1 (b) 2 (c) 3 (d) 0 
76. Which is the correct order for a given number a, a >1 
(a) log. a <log3a<log,a< logi9 a (b) logig a < logs a <log, a < logy. 
(c) logig a < log, a <log,a <log,a (d) log; a <log, a <log,a <logiy a 


77. Let1 < x < 256and M be the maximum value of (log 2 x)* + 16(log 5 x)? log (32), The sum of 
x 
the digits of M is: 
(a) 9 (b) 11 (c) 13 (d) 15 
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78. IfT, = 1 (where r € N), then the value of ye is: 
log a 4 r=] 

(a) 3 (b) 4 (c) 5 (d) 10 

79. In which of the following intervals does nano + ——___—_ lies 
logy/2(1/3) —_1og,/5(1/3) 

(a) (1, 2) (b) (2,3) (c) (3,4) (d) (4,5) 

80. If sin® -3[a4 * and sin 30 as a? Paeoe , then k + 6is equal to : 
2 a 2 a® 
(a) 3 (b) 4 (c) 5 (d) -4 


81. Complete set of real values of x for which log (2,_3) (x? —5x —6) is defined is : 


(a) (3. (b) (6,0) (c) (2.6) (4) (3.2}L@-0 
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9.| (c) | 10., (a) 
19. (4) | 20.| (a) 
29.1 (b) | 30. (c) 
9.| (a) | 40.) (c) 
),| (a) | $0.! (b) 
59. (4) 60.| (4) 
69.|(d) | 70.| (0) 
79. (b) | 80.| (c) 
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More than One Answer is/are Correct 


1-2(dog x7)" 


1. The values of ‘x’ satisfies the equation ee 1 (is/are) : 
log x — 2(log x) 
(where log is logarithm to the base 10) 
1 1 
(a) — (b) —— (c) ¥10 (d) 10 
J10 20 

2. If log, x =b for permissible values of a and x then identify the statement(s) which can be 

correct? 


(a) If aand bare two irrational numbers then x can be rational. 
(b) If arational and b irrational then x can be rational. 
(c) If airrational and b rational then x can be rational. 
(d) If arational and b rational then x can be rational. 
3. Consider the quadratic equation, (logy, 8) x” - (logy9 5) x = 2(log, 10)! - x. Which of the 
following quantities are irrational ? 


(a) Sum of the roots | (b) Product of the roots 
(c) Sum of the coefficients (d) Discriminant 
4. Let A = Minimum (x? —2x+7),; x € R and Be Minimum (x? —2x+7),x €[2, 0), then: 
(a) log;g_,)(A + B) is not definted - _ (b) A+B=13 
(c) log i234) A <1 A et eee 9 log (24_ gp) A>1 
Vat As B ySuh 
293 993 5.9.00 


Par agr aph for Que stion Nos. 1t agus eS 


Sagn = = Oy + By 

dogs N =a. +B2 

~ logy N =05 +83 “ 
‘yale Oy, A and a are integers and B,, Bz, Bs €10, ). 


1. Number of integral values of N ifa, =4and a2 =2: 


(a) 46 (b) 45 (c) 44 (d) 47 
2. Largest integral value of N if a, =5, a2 =3anda3 =2 
(a) 342 (b) 343 (c) 243 (d) 242 
3. Difference of largest and smallest integral values of N if a, =5, a2 =3 anda 3 =2 
(a) 97 (b) 100 (c) 98 


(d) 99 
Paragraph for Question Nos. Ato 5 . 


“flogiolx® + ¥?|—logio| x? = Sy eee srk logiol x7 vy += log 224 
Where x, y late\ntegers, eat 


4. If x =111, then yycan be! 


(a) +111 “(by ne (c) +110 (d) +109 
5. If y = 2, then value of x can be: , 
(a) +111 (b) +15 (c). #2 (d) +110 


Paragraph for Question Nos. 6to7 


Given a right triangle ABC right angled at C and whose legs are given 1+ 4log 2 (2p), 


Pp ; 
ol+ gios2(logs P) P) and hypotenuse is given to be 1+log 2(4P)- The area of AABC and circle 
- circumscribing it are A, and A, respectively, then 


) : E oye 
2 j . Ot» 
6. A, + = is equal to : ed 
(a) 31 (b) 28 (c) Saar; (d) 199 = 0 e 
BOS 
7. The value of sin NCOP ee) | a © C 
6 ZO se 
(a) + oy « 3 (d) 1 7% & Dr 
a ee V2 2 =O 


= is 
| Answers | _ a. 
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If a=3(¥8+ 2v7 ~/8-2v7), b a 42)GO) +36, then the) (P) 
value of log . bis eq ae moe 

Ifa = (44 213 4-2/8), b = Vi + 6/2 ‘Jers Ie hes 
the value of log, bi is pate to ; 


meen ee 2,b =¥3- 2/2, then the value of log, b is equal 


(D) | 3 
2 


None of these 


con 
warnsBY? 777 9 
90° gges00™ 
Teko 
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1. The number N = 6!°810 40 . 5081036 is g natural number. Then sum of digits of N is : 
2. The minimum value of ‘c’ such that log ,(al82® )= log , (b'°82 >) and log ,(c -(b- a)*) =3, 
where a, be Nis: 


3. How many positive integers b have the property that log, 729 is a positive integer ? 


2 
4. The number of negative integral values of x satisfying the inequality ne 5 [ > = 5) < Ois: 
X+— x — 
2 


logio( *) 
5. oats x) (0819 Coa 5) _ 3 10) _ g!o8100x+l0842 (where a > 0, a ¥ 1), then 


log, x =a+f, a is integer, B € [0, D, thene =~ 
bi ata 
6. If 1 $ + *) _logsatlogsb hea a oD 
3 2 C9 MR a 

7. Let a, b, c, d are positive integers such that log, b =5 and log. d= =. If (a—c) = 9. Find the 

value of (b —d). 
8. The number of real values of x satisfying the equation 

logig V1+ x + 3logi9 V1—x =2+ log; V1 —x? is: 
9. The ordered pair (x, y) satisfying the equation 
x* =1+6log, y andy? =2%* y +2" 
are (x, ¥; ) and (x2, yz), then find the value of log 4| x, x2y1 yal. 


10. Iflog, logy ¥7V7V7 =1-alog, 2and log,; logys y15y15v15V15 =1—blog,; 2, thena+b = 


11. The number of ordered pair(s) of (x, y) satisfying the equations 
log q4x) (1 - 2y + ¥ 7a logq_y) (1+ 2x+ x?) =4and log 14x) (1 + 2y) + logq_y) (1+ 2x) =2 
12. If log, n = 2 and log,(2b) = 2, then nb = 
13. Iflog, x + log, y =2, and x? + y =12, then the value of xy is : 
14. If x, y satisfy the equation, y* =x” and x = 2y, then x7 +y2 = 


15. Find the number of real values of x satisfying the equation. 


log (4*" + 4)-logo(4* +1) = log, 3 [a 


16. If x,,x2(% > x2) are the two solutions of the equation 


33 
glog2* _12(x!08169) = log, G , then the value of x, — 2x, is: 


MathsBySuhag.colm 
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18. If log ¢ (log y; (log y-(x))) = i find x. 


19. The value| 2 —___ 2408104728) 
1s: 


1 1 
1+ 5 logo (0.36) + 3 0810 8 


MathsBySuhag.com 
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17. Straight Lines 
18. Circle 

19. Parabola 

20. Ellipse 

21. Hyperbola 


to ~- 
: ‘ : ho ae 
COPY es 
‘eager F i} 
: . * iw [i 
ery 


STRAIGHT LINES 
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, Exercise-1 : Single Choic 


1. The ratio in which the line segment joining (2, — 3) and (5, 6) is divided by the x-axis is : 
(a) 3:1 (b) 1:2 
(c) V3:2 (d) J2:3 
2. If L is the line whose equation is ax + by =c. Let M be the reflection of L through the y-axis, and 


let N be the reflection of L through the x-axis. Which of the following must be true about M and 
N for all choices of a, b and c ? 


(a) The x-intercepts of M and N are equal 
(b) The y-intercepts of M and N are equal 
(c) The slopes of M and N are equal 

(d) The slopes of M and N are reciprocal 


3. The complete set of real values of ‘a’ such that the point P(a, sina) lies inside the triangle 
formed by the lines x -2y +2=0; x+y =Oandx-y-1x=0O,is: 


T nm 1 T 20 
(a) [o 4 we 4 (b) , "| 2 2n) 
(c) (0, 2) (d) z, 4 


4. Let mbe a positive integer and let the lines 13x + 11y =700and y = mx — 1 intersect in a point 
whose coordinates are integer. Then m equals to : | 


(a) 4 (b) 5 (c) 6 (d) 7 


5. IfP -( 2.2} (2a) (2. 
Xp Xq Xe 


where x, # 0, denotes the k™ terms of a H.P for k €N, then: 


10. 


11. 


12 


13. 


14. 


2,2,.2 
=P IT pin? +2 4p)? 
(a) ar. (APQR) = —— (p-4)” + (q-1)* +(r-p) MathsBySuhag.con. 


(b) APQR is a right angled triangle 9039037779 


(c) the points P Q, R are collinear TekoClasses.com 
(d) None of these 


. If the sum of the slopes of the ies given by x -2cxy —7y” =0Ois four times their product, 


then c has the value : 


(a) 1 (b) -1 (c) 2 (d) -2 


. Apiece of cheese is located at (12, 10) in a coordinate plane. A mouse is at (4,-2) and is running 


up the line y = -5x + 18, At the point (a, b), the mouse starts getting farther from the cheese 
rather than closer to it. The value of (a + b) is: 

(a) 6 (b) 10 

(c) 18 (d) 14 


. The vertex of right angle of a right angled triangle lies on the straight line 2x + y -10 = Oand 


the two other vertices, at points (2, -3) and (4, 1) then the area of triangle in sq. units is: 


(a) V10 (b) 3 (©) = (d) 11 


- Given the family of lines, a(2x + y + 4) + b(x —2y — 3) = 0. Among the lines of the family, the 


number of lines situated at a distance of /10 from the point M(2,—3)) is: 


(a) 0 (b) 1 
(c) 2 (d) « 
Point (0,8) lies on or inside the triangle formed by the lines y =0,x+y=8 and 


3x —4y +12 =0. Then Bcan be : 
(a) 2 (b) 4 (c) 8 (d) 12 


If the lines x + y +1=0;4x+ 3y + 4=Oand x + ay + = 0, where a? +? = 2, are concurrent 
then: 

(a) a=1p=-1 (b) a =1,p=+1 

(c) a=-1,p=+1 (d) o =+1,Bp=1 


. A straight line through the origin ‘O’ meets the parallel lines 4x + 2y = 9 and 2x + y =-6at 


points P and Q respectively. Then the point ‘O’ divides the segment PQ in the ratio : 

(a) 1:2 (b) 4:3 (c) 2:1 (d) 3:4 

If the points (2a, a), (a, 2a) and (a, a) enclose a triangle of area 72 units, then co-ordinates of 
the centroid of the triangle may be : 


(a) (4.4 (b) (-4, 4) (c) (12, 12) (d) (16, 16) 
Let g(x) = ax + b, where a < Oand g is defined from [1, 3] onto [0, 2] then the value of 
cot (cos~’(|sin x| + |cosx|) + sin~! (-|cos x| —|sin x|)) is equal to : 


(a) g(1) (b) g(2) (c) g(3) (d) g(1)+g(3) 


15. 


16. 


17. 


18. 


19. 


20. 


21 


22. 


23. 


24. 


MainsBySuhag.com 
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If the distances of any point P from the points A(a + b, a—b) and B(a — b, a + b) are equal, then 
locus of P is: 


(a) ax+by =0 (b) ax-by =0 (c) bx+ay =0 (d) x-y =0 


If the equation 4y > - 8a*yx? — 3ay 2+ 8x? =Orepresent three straight lines, two of them are 
perpendicular then sum of all possible values of a is equal to : 

3 —3 1 
(a) — (b) — ors d) -2 

3 4 (c) ri (d) 


The orthocentre of the triangle formed by the lines x-7y +6=0, 2x-5y -6=0 and 
7x+y—-8=Ois: 

(a) (8, 2) (b) (0, 0) (c) G1) (d) (2, 8) 

All the chords of the curve 2x? + 3y” —5x = 0 which subtend a right angle at the origin are 
concurrent at : 

(a) (0,1) (b) (1, 0) (c) (-1,1) (d) @, -1) 

From a point P =(3, 4) perpendiculars PQ and PR are drawn to line 3x+4y —7 =0 and a 
variable line y —1 = m(x—7) respectively, then maximum area of APQR is : 

(a) 10 (b) 12 (c) 6 (d) 9 


The equation of two adjacent sides of rhombus are given by y = xand y =7x. The diagonals of 
the rhombus intersect each other at the point (1, 2). Then the area of the rhombus is : 

10 20 40 50 

— b) — c) — d) — 
(a) 3 (b) 3 (c) 3 (d) 3 


The point P(3, 3) is reflected across the line y = —x. Then it is translated horizontally 3 units to 
the left and vertically 3 units up. Finally, it is reflected across the line y = x. What are the 
coordinates of the point after these transformations ? 


(a) (0, -6) (b) (0, 0) 
(c) (-6, 6) (d) (-6, 0) 
3 
The equations x = t?+9and y = a + 6 represents a straight line where tf is a parameter. 


Then y-intercept of the line is : 


(a) -: (b) 9 () 6 (@) 1 
The combined equation of two adjacent sides of a rhombus formed in first quadrant is 
7x2 —8xy + y* =0;then slope of its longer diagonal is : 
1 1 
a) -— b) -2 oc} 2 d) — 
(a) ; (b) (c) (d) 5 
The number of integral points inside the triangle made by the line 3x + 4y -12=0 with the 


coordinate axes which are equidistant from at least two sides is/are : 
(an integral point is a point both of whose coordinates are integers.) 
(a) 1 (b) 2 (c) 3 (d) 4 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 
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The area of triangle formed by the straight lines whose equations are y =4x+2, 2y =x+3and 

x=Ois: 

Ope oy ¥2 
7V2 28 

In a triangle ABC, if A is (1, 2) and the equations of the medians through BandC arex+y =5 

and x = 4respectively then B must be : 


1 15 
aed dose 
© 5 @ = 


(a) 0,4 (b) (7, -2) (c) (4, 1) (d) (-2, 7) 
The equation of image of pair of lines y =| x —1| with respect to y-axis is : 

(a) XP af SEL =O (b) x? -y*~4x4+4=0 

(c) 4x? —-4x-y?2+1=0 (d) x?-y*+2x+1=0 


If P, Q and R are three points with coordinates (1, 4), (4, 5) and (m, m) respectively, then the 
value of m for which PR + RQ is minimun, is : 


17 7 
(a) 4 (b) 3 (c) rr (d) 3 


The vertices of triangle ABC are A(-1, -7), B(S, 1) and C(I, 4). The equation of the bisector of 
the angle ABC of AABC is : 


(a) y+2x-11=0 (b) x-7y+2=0 

(c) y-2x+9=0 (d) y+7x-36=0 

If one of the lines given by 6x? ~xy + 4cy? =Ois 3x + 4y =0, thenc = 

(a) -3 (b) -1 (c) 3 (d) 1 


The equations of L, and L, are y = mx andy = nx, respectively. Suppose L, make twice as large 
of an angle with the horizontal (measured counterclockwise from the positive x-axis) as does L, 


and that 1, has 4 times the slope of L.. If L, is not horizontal, then the value of the product (mn) 
equals: MathsBySuhag.con: 
ee o -2 9039037779 
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Given A (0, 0) and B (x, y) with x € (0,1) and y > 0. Let the slope of the line AB equals m, . Point 
C lies on the line x = 1 such that the slope of BC equals mz where 0 < my < m,. If the area of the 
triangle ABC can be expressed as (m, — mz) f(x), then the largest possible value of f(x) is: 


(a) 1 (b) 1/2 

(c) 1/4 (d) 1/8 

If non-zero numbers a, b,c are in H.P, then the straight line iss +t = 0 always passes 
a c 


through a fixed point, co-ordinate of fixed point is : 


(a) (-1, 2) (b) (-1, -2) (c) (1, -2) (d) (a, 5) 


‘Straight lines 


miathSByourss 74! 
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2 , : ; 
34. If = + "i + a. = 0 represent pair of straight lines and slope of one line is twice the other, 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


then ab: h? is: 


(a) 9:8 (b) 8:9 (c) 1:2 (d) 2:1 
Statement-1: A variable line drawn through a fixed point cuts the coordinate axes at A and B. 
The locus of mid-point of AB is a circle. 


because 
Statement-2: Through 3 non-collinear points in a plane, only one circle can be drawn. 


(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for 
statement-1. 


(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for 
statement-1. 


(c) Statement-1 is true, statement-2 is false. 
(d) Statement-1 is false, statement-2 is true. 


A line passing through origin and is perpendicular to two parallel lines 2x + y + 6=0 and 
4x + 2y -9 =0, then the ratio in which the origin divides this line segment is : 


(a) 1:2 (b) 1:1 
(c) 5:4 (d) 3:4 
If a vertex of a triangle is (1, 1) and the mid-points of two sides through this vertex are (—1, 2) 


and (3, 2), then the centroid of the triangle is : 


OGD Vast. conics 7 7 17 
L : 3) COE: es ( 3" 5 ” (. 3) or (> ; 


The diagonals of parallelogram PQRS are along the lines x + 3y = 4and 6x — 2y = 7. Then PQRS 
must be : 7 

(a) rectangle (b) square 

(c) rhombus (d) neither rhombus nor rectangle 

The two points on the line x + y = 4 that lie at a unit perpendicular distance from the line 


Ax + 3y =10are (a,, b, )and (ag, bz), then a, + bj +a2 + bo = 
(a) 5 (b) 6 (c) 7 (d) 8 


The orthocentre of the triangle formed by the lines x + y =1, 2x + 3y = 6and 4x-y +4= Olies 
in: 


(a) first quadrant (b) second quadrant 
(c) third quadrant (d) fourth quadrant 
The equation of the line passing through the intersection of the lines 3x + 4y =-5,4x + 6y =6 


and perpendicular to 7x —S5y +3 =Ois: 
(a) 5x+7y-2=0 (b) 5x-7y+2=0 
(c) 7x-Sy+2=0 (d) 5x+7y+2=0 


272. eS2as 


42. 


43. 


44. 


45. 


46. 
47. 


48. 


49. 
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The points (2, 1), (8, 5) and (x, 7) lie ona straight line. Then the value of xis : 

35 
(a) 10 (b) 11 (c) 12 (d) ey 


In a parallelogram PQRS (taken in order), Pis the point (—1, —1), Qis (8, 0) and Ris (7, 5). Then 
S is the point : 
(a) (-1, 4) (b) (-2, 2) (o) (~2, 4 (d) (-2, 4) 


The area of triangle whose vertices are (a, a), (a+1,a+1), (a+2a)is: 
(a) ae (b) 2a (c) 1 (d) 2 


The equation x? + ye 2xy —-1=Orepresents : 

(a) two parallel straight lines (b) two perpendicular straight lines 

(c) a point (d) acircle 

Let A = (—2, 0) and B = (2, 0), then the number of integral values of a, a e[-10, 10] for which 


line segment AB subtends an acute angle at pointC =(a,a+1)is: 
(a) 15 (b) 17 (c) 19 (d) 21 


The angle between sides of a rhombus whose V2 times sides is mean of its two diagonal, is 
equal to : 


(a) 300° (b) 45° (c) 60° (d) 90° 


A rod of AB of length 3 rests on a wall as follows : 
y 


. MathsBySuhag.com 
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0 (0,0) a 


Pisa point on ABsuch that AP : PB =1: 2 If the rod slides along the wall, then the locus of Plies 
on 


(a) 2x+y+xy =2 | (b) 4x27 4 xy tay +y2=4 
(c) 4x7+y2%=4 (d) x? +y2-x-2y =0 


ft = + = = 0 , represents pair of straight lines and slope of one line is twice the other. 
a 


Then ab: h? is: 
(a) 8:9 (b) 1:2 (c) 2:1 (d) 9:8 


anne nn nee ren TS nTTTNNNN env Sn waren Tecate eee enn mene nememnennnnenbninnemnnnnnennienbebmenmenmmmmmemmnnenenmmmemmmmmamnenieel 


50. Locus of point of reflection of point (a, 0) w.rt. the line yt = x + at 2 is given by (t is parameter, 


51. 


52. 


54. 


55. 


56. 


57. 


58. 


t eR): 
(a) x-a=0 (b) y-a=0 (c) x+a=0 (d) y+a=0 
A light ray emerging from the point source placed at P(1, 3) is reflected at a point Q in the 
x-axis. If the reflected ray passes through R(6, 7), then abscissa of Q is : 
5 7 
(a) 3 (b) 3 (c) 3 (d) 1 
If the axes are rotated through 60° in the anticlockwise sense, find the transformed form of the 
equation x? -y? =a*: 
(a) X2+Y7-3V3 XY = 2a’ (b) X2+¥? =a? 
(c) Y2-X?-23 XY = 2a? (d) X*-Y242V3 XY = 2d? 
The straight line 3x + y -4=0, x + 3y -4=Oand x+y =0 form a triangle which is : 
(a) equilateral (b) right-angled 
(c) acute-angled and isosceles (d) obtuse-angled and isosceles 
If m and b are real numbers and mb > 0, then the line whose equation is y = mx + b cannot 
contain the point: 
(a) (0, 2008) (b) (2008, 0) 
(c) (0, -2008) (d) (20, -— 100) 
The number of possible straight lines, passing through (2, 3) and forming a triangle with 


coordinate axes, whose area is 12 sq. units, is: 


(a) one (b) two 
(c) three (d) four 
If x,,X2,X3 and y,, 2,3 are both in G.R with the same common ratio then the points (x,, 1), 


(x2, ¥2) and (x3, 3) 


(a) lie on a straight line (b) lie on a circle 

(c) are vertices of a triangle (d) None of these 

Locus of centroid of the triangle whose vertices are (acost, asint), (bsint, —b cost) and (1, 0); 
where t is a parameter is : 

(a) (3x-1)? + By)? =a? -b? (b) (3x -1)? + (3y)? =a? +b? 

(c) (3x+1)? + (By)? =a? +b? (d) (3x +1)? + (3y)? =a? —b? 

The equation of the straight line passing through (4, 3) and making intercepts on co-ordinate 


axes whose sum is —1 is: 


(a) XY 2-tand~ 4% =-1 (b) x 7 2 .and 42 =+1 
2 3 -—2 1 2 3 —2 1 
(c) Gee hey, 7 ee ae | (d) & JS pand eS 
2 3 2 1 2 3 -2 1 
ee re MathsBySuhag.com 
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59. Let A = (3,2) and B =(5,1). ABP is an equilateral triangle is constructed one the side of AB 
remote from the origin then the orthocentre of triangle ABP is: 


(a) [4-345.3- v3) (b) [4+ 505.3 + V3) 
© [4-218,3-245) (d) [4+ 205.3 +2V3) 


60. Area of the triangle formed by the lines through point (6, 0) and ata perpendicular distance of 5 
from point (1, 3) and line y = 16in square units is : 


(a) 160 (b) 200 (c) 240 (d) 130 

61. The straight lines 3x + y -4=0,x+3y -4=Oandx+ y =Oform a triangle which is : 
(a) equilateral (b) right-angled 
(c) acute-angled and isosceles (d) obtuse-angled and isosceles 


62. The orthocentre of the triangle with vertices (5, 0), (0, 0), 3 28 ls 


(a) (2,3) (b) (3. +s] tc) 2 5) G i) 


63. All chords of a curve 3x? - y* ~2x+ 4y = Owhich subtends a right angle at the origin passes 
through a fixed point, which is : 


(a) (1,2) (b) (1,-2) (c) (2,1) (d) (-2,1) 
64. Let P(—1, 0), Q(0, 0), R(3, 3V3) be three points then the equation of the bisector of the angle 
ZPQRis: 
V3 v3 


(a) “x+y =0 (b) x+V3y =0 (c) V3x+y =0 (d) ere a 
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# Exercise-2 : One or More than One Answer is/ar 


1. A line makes intercepts on co-ordinate axes whose sum is 9 and their product is 20 ; then its 
equation is/are : 
(a) 4x+5y -20=0 (b) 5x+4y -20=0 
(c) 4x-5y -20=0 (d) 4x+5y+20=0 

2. The equation(s) of the medians of the triangle formed by the points (4, 8), (3, 2) and (5, — 6) 
is/are : 
(a) x=4 (b) x=5y-3 
(c) 2x+3y -12=0 (d) 22x+3y -92=0 


Me 


© 


. The value(s) of t for which the lines 2x + 3y =5, t2x+ ty -6=0 and 3x-2y -1=0 are 


concurrent, can be : 
(a) t=2 (b) t =-3 
(c) t=-2 (d) t=3 


. If one of the lines given by the equation ax? + 6xy + by? =0 bisects the angle between the 


co-ordinate axes, then value of (a + b) can be: 
(a) -6 (b) 3 “(6 (d) 12 


See 


Suppose ABCD is a quadrilateral such’ ‘that the wate of A, B and C are (1, 3), (-2, 6) and 
(5, — 8) respectively. For what choices of Coerdifiatés l6f'D wilt make ABCD a trapezium ? 


(a) (3, —6) (b) (6, - 9) (c) (0, 5) (d) (3, -1) 


. One diagonal of a square is the portion of the line /3x + y = 2V3 intercepted by the axes. Then 


an extremity of the other diagonal is : 
(a) +43, V3 -) (b) (1+ V3, ¥3+1) 
(c) G-3, ¥3-1) (d) (-V3, V3 +1) 


. Two sides of a rhombus ABCD are parallel to lines y = x + 2and y =7x + 3. If the diagonals of 


the rhombus intersect at point (1, 2) and the vertex A is on the y-axis is, then the possible 
coordinates of A are: 


(a) (o 4 (b) (0, 0) (c) (0,5) (d) (0,3) 


. The equation of the sides of the triangle having (3, —1) as a vertex and x-—4y + 10 =0 and 


6x + 10y — 59 = Oas angle bisector and as median respectively drawn from different vertices, 
are : 

(a) 6x+7y -13=0 (b) 2x+9y -65=0 

(c) 18x+13y -41=0 (d) 6x-7y -25=0 


A(1,3) and C(5, 1) are two opposite vertices of a rectangle ABCD. If the slope of BD is 2, then the 
coordinates of B can be : 


(a) (4,4 (b) (5,4) 

(c) (2, 0) (d) (1, 0) MathsBySuhag.com 
9039037779 
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11. 


12. 
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All the points lying inside the triangle formed by the points (1, 3), (5, 6), and (—1, 2) satisfy: 
(a) 3x+2y 20 (b) 2x+y+120 

(c) -2x+11>0 (d) 2x+3y-1220 

The slope of a median, drawn from the vertex A of the triangle ABC is —-2. The co-ordinates of 


vertices B and C are respectively (—1, 3) and (3, 5). If the area of the triangle be 5 square units, 
then possible distance of vertex A from the origin is/are. 


(a) 6 (b) 4 (c) 2V2 (d) 3V2 
The points A(0, 0), B(cos a, sin a) and C (cos, sin) are the vertices of a right angled triangle if: 
(a) sin( 28) - (b) cof SP) __ 7 
(c) coo 1B) - (d) sin( 2) =F 
MathsBySuhag.cor 
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| Answers | 


(b, c) 
(a, b, c) 


(a, b) 4.; (a,c) 5.' (b, d) 
(a, c) 10.| (a, b, c, d) i (a, c) 
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@ Exercise-3 : Comprehension Type Problems - 


Paragraph for Question Nos. 1 to 2 


The equations of the sides AB and CA of a AABC 2 are x + ge =Oand x-y =3 Bie ccctively 
- Given a fixed point P(2, 3). 


1. Let the equation of BC is x + py = q. Then the value of (p + q) if P be the centroid of the A ABC is: 


(a) 14 (b) -14 (c) 22 (d) -—22 
2. If P be the orthocentre of AABC then equation of side BC is : 
(a) y+5=0 (b) y-5=0 (c) 5y+1=0 (d) S5y-1=0 


Paragraph for Question Nos. 3 to 4 
Consider a triangle ABC with vertex A (2, aa, The internal bisectors of the angles BandC are 
x+y =2and x —3y = 6respectively. Let the two bisectors meet atl. 


3. If (a,b) is incentre of the triangle ABC then (a + b) has the value equal to : 
(a) 1 (b) 2 (c) 3 (d) 4 

4. If (x,, y, ) and (x2, y2) are the co-ordinates of the point B and C respectively, then the value of 
(x, X2 + ¥1¥2) is equal to: 
(a) 4 (b) 5 (c) 6 (d) 8 
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-21@) 2) 310 


If a,b,c . are in AP, 
concurrent at: 


A point on the line x x+y: 
from the line 4x + 3y =10: 


Orthocentre of triangle 
xX-y+3=0, 2x+y =7is. 


Two vertice of a triang! 
orthocentre is the ori 
vertex are 


melon k “ 
HS pa ese 


rol kel 


The number of integral v. 
atmost one member of the 1 
(1+ 2\)x4+(1-A)y +24 


parameter) is tangent to the 


x? +? + dex 4 18¥ 417, 


Number of solttichs : 


sin 9x + sin 5x + 2sin® ; 


If the roots of the eq 
(a,b eR) are tan 65° and 


equals. 


Exact value of cos4 
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A>R;B>Q;C>58S;D—>P 
A>Q; B>R; C->S; D-P 


A>Q; B>R; CS; D-P 


1. If the area of the quadrilateral ABCD whose vertices are A(1, 1), B(7, — 3), C(12, 2) and D(7, 21) 


is A. Find the sum of the digits of A. 


2. The equation of a line through the mid-point of the sides AB and AD of rhombus ABCD, whose 


one diagonal is 3x —- 4y + 5 = 0 and one vertex is A(3, 1) is ax + by +c =O. Find the absolute 
value of (a+ b +c) where a, b, c are integers expressed in lowest form. 


3. If the point (a, a*) lies on or inside the triangle formed by lines x*y + xy* - 2xy = 0, then the 
largest value of a is. 

4. The minimum value of[(x, —- Xo) 2 (12 = 41- x7? _ 4x )2}/ 2 for all permissible values of x, 
and x. is equal to avb —c where a, b, c EN, then find the value of a + b —c. 


5. The number of lines that can be drawn passing through point (2, 3) so that its perpendicular 


distance from (—1, 6) is equal to 6 is : 


6. The graph of x* = xy? is a union of n different lines, then the value of n is. 


7. The orthocentre of triangle formed by lines x + y -1 = 0, 2x + y -1=0and y = Ois (h, k), then 
Re | 


ae 


8. Find the integral value of a for which the point (22) a}lies in the interior of the triangle formed 
by the lines y = x, y =-x and 2x + 3y =6. 


9. Let A = (-1, 0), B = (3, 0) and PQ be any line passing through (4, 1). The range of the slope of 


PQ for which there are two points on PQ at which AB subtends a right angle is (A,, 2), then 
5(A, + Az) is equal to. 


10. Given that the three points where the curve y = bx? — 2intersects the x-axis and y-axis form an 


equilateral triangle. Find the value of 2b. 


MathsBySuhag.con 
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1. The locus of mid-points of the chords of the circle x? —2x+ y? -2y +1 =Owhich are of unit 
length is : 
@) &-D?+y-D? =F (b) (x-? + (y -)? =2 


©) &-D?+y-D? =4 @ (x-n? +4 -? =2 


2. The length of a common internal tangent to two circles is 5 and a common external tangent is 


15, then the product of the radii of the two circles is : 
(a) 25 (b) 50 (c) 75 (d) 30 


3. Acircle with center (2, 2) touches the coordinate axes and a straight line AB where A and B lie 


on positive direction of coordinate axes such that the circle lies between origin and the line AB. 
If O be the origin then the locus of circumcenter of AOAB will be: 


(a) xyaxtytyx7+y? (b) xy =x+y-yx?4+y? 
(c) xyexty =yx24+y? (d) xy +xt+y+ x7 +y? =0 


4. Length of chord of contact of point (4, 4) with respect to the circle x2 +y?-2x-2y -7 =0is: 


(a) = (b) 3V2 (c) 3 (d) 6 


5. Let P,Q, R, S be the feet of the perpendiculars drawn from a point (1, 1) upon the lines 


x+4y =12;x-4y + 4=0and their angle bisectors respectively; then equation of the circle 
which passes through Q, R, S is: 


(a) x*7+y*-5x+3y-6=0 (b) x7+y7-5x-3y +6=0 
(c) x? + y* -5x-3y -6=0 (d) None of these 


282 


Advanced Problems in Mathematics for JEE 


6. From a point ‘P’ on the line 2x.+ y + 4 =.0; which is nearest to the circle x? + y7 —12y + 35 =O, 


10. 


11. 


12. 


13. 


tangents are drawn to given Circle. ‘The area of quadrilateral PACB (where ‘C’ is the center of 
circle and PA & PB are the tangents. ) is: 


(a) 8 (b) V110 aie (c) 19 (d) None of these 


. The line 2x — y + 1 = Ois tangent to the circle at the point (2, 5) and the centre of the circles lies 


on x —-2y = 4. The radius of the circle is: 
(a) 3V5 (b) 5V3 
(c) 2V5 (d) 5/2 


. If A(cosa, sina), B(sina, — cosa), C(I, 2) are the vertices of a triangle, then as a varies the 


locus of centroid of the AABC is a circle whose radius is : 


= 4 2 2 
eue b 2 i 2 
(a) (b) z (c) 3 (d) 9 


. Tangents drawn to circle (x —1)? + (y —1)? =5at point P meets the line 2x + y +6=OatQon 


the x-axis. Length PQ is equal to : 
(a) V12 (b) V10 (c) 4 (d) V15 


ABCD is square in which A lies on positive y-axis and B lies on the positive x-axis. If Dis the point 
(12, 17), then co-ordinate of C is: 


(a) (17, 12) (b) (17, 5) (c) (17, 16) (d) (15, 3) 
Statement-1: The lines y =mx+1-m for all values of m is a normal to the circle 
x? soy? —2x-2y =0. 

Statement-2: The line L passes through the centre of the circle. 


(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for 
statement-1. 


(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for 
statement-1. 


(c) Statement-1 is true, statement-2 is false. 

(d) Statement-1 is false, statement-2 is true. 

A(1, 0) and B(0, 1) are two fixed points on the circle x? + y? =1.C is a variable point on this 
circle. As C moves, the locus of the orthocentre of the triangle ABC is : 

(a) x7 4y?-2x-2y+1=0 (b) x7 4y7-x-y=0 

(c) x*7+y%=4 (d) x7 4y742x-2y+1=0 

Equation of a circle passing through (1, 2) and (2, 1) and for which line x + y = 2is a diameter ; 
is : 

(a) x7 4y742x+2y-11=0 (b) x74 y7-2x-2y-1=0 

(c) x7 +y*%-2x-2y4+1=0 (d) None of these 
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14. The area of an equilateral triangle inscribed in a circle of radius 4 cm, is : 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


(a) 12cm? (b) 9/3 cm? 
(c) 8V3 cm? (d) 12V3 cm? 
Let all the points on the curve x? + y* —-10x =O are reflected about the line y = x + 3. The 


locus of the reflected points is in the form x* + y? + gx + fy +c = 0. The value of (g + f +c) is 
equal to : 


(a) 28 . (b) -28 (c) 38 (d) -38 
The short@st. distance from the line 3x + 4y = 25 to the circle x7? + y? = 6x -8y is equal to: 
(a) -7ABils a! (be) 9/5 (c) 11/5 (d) 32/5 


In the xy-plane, the length of the shortest path from (0, 0) to (12, 16) that does not go inside 
the circle (x — 6)? +(y — 8)? = 25is: 


(a) 10V3 (b) 10/5 
(c) 10V3 = (d) 10+ 50 


A circle is inscribed in an equilateral triangle with side lengths 6 unit. Another circle is drawn 
inside the triangle (but outside the first circle), tangent to the first circle and two of the sides of 
the triangle. The radius of the smaller circle is: 


(a) 1/V3 (b) 2/3 

(c) 1/2 (d) 1 

The equation of the tangent to the circle x? + y? —4x = 0 which is perpendicular to the normal 
drawn through the origin can be : 

(a) x=1 (b) x=2 (c) x+y =2 (d) x=4 

The equation of the line parallel to the line 3x + 4y = Oand touching the circle x74 y* =9in 
the first quadrant is : 

(a) 3x+4y =15 (b) 3x+4y =45 

(c) 3x+4y =9 (d) 3x+4y =12 

The centres of the three circles x?+y?-10x+9=0, x?7+y7-6x+2y+1=0, 
x2 4y7-9x-4y +2=0 

(a) lie on the straight line x -2y =5 (b) lie on circle x7 + y? =25 

(c) do not lie on straight line (d) lie on circle x7 + y*+x+y-17=0 

The equation of the diameter of the circle x? + y? + 2x —4y = 4 that is parallel to 3x + 5y =4 
is: 

(a) 3x+5y =-7 (b) 3x+5y =7 a . 
(c) 5009 (d) ey _athsBySuhag.com 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 
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There are two circles passing through points A(-1, 2) and B(2, 3) having radius /5. Then the 
length of intercept on x-axis of the circle intersecting x-axis is : 

(a) 2 (b) 3 (c) 4 (d) 5 

A square OABC is formed by line pairs xy = Oand xy +1 = x+y where'Ois the origin. A circle 
with centre C, inside the square is drawn to touch the line pair xy = O and another circle with 
centre C » and radius twice that of C, , is drawn to touch the circleC, and the other line pair. The 
radius of the circle with centre C, is: 


ee ) 22 MathsBySuhag.cu. 
viceey 32+) 9039037779 

c) men (a) v2+1 TekoClasses.cor 
3(/2 +1) | 3/2 


The equation of the circle circumscribing the triangle formed by the points (3, 4), (1, 4) and 
(3, 2) is: 
(a) 8x? + 8y? -16x -13y =0 (b) x74 y7-4x-8y +19=0 
(c) x7 +y?7-4x-6y +11=0 (d) x7+y*-6x-6y +17 =0 
The equation of the tangent to circle x7 + y? + 2gx + 2fy = Oat the origin is : 
(a) fx+gy =0 (b) gx+ fy =0 (c) x=0 (d) y=0 
The line y = xis tangent at (0, 0) to a circle of radius 1. The centre of the circle is : 
: 1 1 | : 1 #1 1 1 
(a) either (-5. 3 | or & - 3) (b) either [<., +5) or [-=. _ +5) 
22) 2 2 V2’ 2)" 2’ V2 


1 1 


(c) either (.. _ ir 


or [-=., +s) (d) either (1, 0) or (-1, 0) 


The circles x” +y74+6x+ 6y =Oandx?+y? -—12x-12y =0: 
(a) cut orthogonally (b) touch each other internally 
(c) intersect in two points (d) touch each other externally 


In a right triangle ABC, right angled at A, on the leg AC as diameter, a semicircle is described. 
The chord joining A with the point of intersection D of the hypotenuse and the semicircle, then 
the length AC equals to: 
AB- AD AB - AD 
(a) ————— (bl) ———_ 
/ AB2 + AD2 AB + AD 
(c) AB- AD (d) __AB-AD 
AB? — AD? 


Radical centre of the circles drawn on the sides as a diameter of triangle formed by the lines 
3x -4y +6=0,x-y +2=Oand 4x + 3y -17 =Ois: 
(a) (3,2) | (b) (3, -2) (c) (2, -3) (d) (2, 3) 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


Statement-1: A circle can be inscribed in a quadrilateral whose sides are 3x — 4y = 0, 
3x —4y =5,3x+ 4y =Oand 3x+ 4y =7. 
Statement-2: A circle can be inscribed in a parallelogram if and only if it is a rhombus. 


(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for 
statement-1. 


(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for 
statement-1. 


(c) Statement-1 is true, statement-2 is false. 
(d) Statement-1 is false, statement-2 is true. 
If x = 3is the chord of contact of the circle x” + y? = 81, then the equation of the corresponding 
pair of tangents, is: . 


(a) x? -8y7 +54x+729=0 (b) x? -8y2 -54x+729 =0 

(c) x*-8y? -54x-729 =0 (d) x* -8y? =729 

The shortest distance from the line 3x + 4y = 25 to the circle x* + y* = 6x — 8y is equal to: 
7 9 11 7 

a) — b) = ec) — d) — 

(a) 3 (b) 5 (c) 5 (d) 5 


The circle with equation x? + y? =1 intersects the line y = 7x + 5 at two distinct points A and 
B. Let C be the point at which the positive x-axis intersects the circle. The angle ACB is : 


(a) tan“ = (b) cot7!(-1) (c) tan! 1 (d) cot"? 2 


The abscissae of two points A and Bare the roots of the equation x” + 2ax —b” = 0 and their 
ordinates are the roots of the equation x* + 2px —q* = 0. The radius of the circle with AB as 


diameter is :: 


(a) a7 +b*+p*+4q? (b) a? + p* 
(c) yb*+q° (d) ja* +b? +p?4+1 


Let C be the circle of radius unity centred at the origin. If two positive numbers x, and x. are 
such that the line passing through (x, -1) and (xo, 1) is tangent to C then: 

(a) 4X2 =1 (b) xx2 =-1 

(c) x +X, =1 (d) 4x, x2 =1 

A circle bisects the circumference of the circle x? + y* + 2y -3 =O and touches the line x = y 
at the point (1, 1). Its radius is : 


3 9 
(a) — (b) — (c) 4V2 (d) 3V2 
V2 V2 
The distance between the chords of contact of tangents to the circle x* + y? + 2gx + 2fy +c =0 
from the origin and the point (g, f) is: VMathsB y Suha g.com 
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39. 


40. 


41. 


42. 


43. 


44. 


45. 
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(a) Je24 7? (b) AF" atnsBySuhag.con. 
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2g*+f? 2g +f 
If the tangents AP and AQ are drawn from the point A(3,-1) to the circle 
x* + y? —3x +4 2y -7 = OandC is the centre of circle, then the area of quadrilateral APCQ is : 
(a) 9 (b) 4 (c) 2 (d) non-existent 
Number of integral value(s) of k for which no tangent can be drawn from the point (k, k + 2) to 
the circle x2 + y* =4is: 
(a) 0 (b) 1 (c) 2 (d) 3 
If the length of the normal for each point on a curve is equal to the radius vector, then the curve : 
(a) is a circle passing through origin 
(b) is a circle having centre at origin and radius > 0 
(c) is a circle having centre on x-axis and touching y-axis 
(d) is a circle having centre on y-axis and touching x-axis 


A circle of radius unity is centred at origin. Two particles start moving at the same time from the 
point (1, 0) and move around the circle in opposite direction. One of the particle moves counter 
clockwise with constant speed v and the other moves clockwise with constant speed 3v. After 
leaving (1, 0), the two particles meet first at a point P and continue until they meet next at point 
Q. The coordinates of the point Q are: 


(a) (1, 0) (b) (0, 1) 

(c) (0, -1) (d) (1,0) 

A variable circle is drawn to touch the x-axis at the origin. The locus of the pole of the straight 
line lx + my +n = Ow.rt the variable circle has the equation: 

(a) x(my —n)-ly? =0 (b) x(my +n)-ly* =0 

(c) x(my —n)+ly? =0 (d) none of these 

The minimum length of the chord of the circle x? + y? + 2x + 2y —7 =0 which is passing 
through (1, 0) is : 

(a) 2 (b) 4 (c) 2V2 (d) V5 


Three concentric circles of which the biggest is x? + y? =1, have their radii in A.P If the line 


y =x+1 cuts all the circles in real and distinct points. The interval in which the common 
difference of the A.P will lie is: 


(a) (05 (b) [o,| xc) [o2=22) (d)- ‘fone 
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46. 


47. 


48. 


49. 


50. 


The locus of the point of intersection of the tangent to the circle x? + y* =a”, which include an 
angle of 45° is the curve (x? + y2)? =Aa?(x? + y? ~a”). The value of 2 is: 

(a) 2 (b) 4 

(c) 8 (d) 16 


Acircle touches the line y = x at point (4, 4) on it. The length of the chord on the line x + y = Ois 
6,/2. Then one of the possible equation of the circle is : 


(a) x7 +y74x-y+30=0 (b) x7 4 y7 +4 2x-18y +32=0 
(c) x*+y7+2x+18y +32=0 (d) x74 y*-2x-22y +32=0 
Point on:the circle x? + y? —2x + 4y —4 = Owhich is nearest to the line y = 2x+11is: 
6 3 6 3 
(a) [1-7-2424] (b) [1+4,-2-4) 
V5 V5 V5 V5 
6 3 
(c) [1-,-2-4) (d) None of these 
is Vs 


A foot of the normal from the point (4, 3) to a circle is (2, 1) and a diameter of the circle has the 
equation 2x — y -2 = 0. Then the equation of the circle is: 


(a) x*+y7-4y4+2=0 (b) x7+y7-4y+1=0 
(c) x7 +y2-2x-1=0 (d) x7+y*%-2x+1=0 


If [a *| C +} C *) and (a *) are four distinct points on a circle of radius 4 units then, abcd is 
a c 


equal to: 
(a) 4 (b) 1/4 (c) 1 (d) 16 
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_[ Answers | 


-/(@a) 2.)0)| 3)@) 4 


-| (c) | 22.) (b) | 23.) (c) 


9.) (a) | 10.) (b) 


19. (a) 20. (a) 
29.| (a) | 30.| (a) 
89. (d) | 40.) () 
49. (c) | 5O./ (c) 


(a) | 12.) (a) | 18.) (c) | 14 


7.| (b) a = 
47.) | 48. 


(d) | 82.) (b) |, 83.) (a) 
(b) | 42.|(@) | 48.) @) 


4 


e 


. Number of circle touching both the axes and the line x + y = 4is greater than or equal to: 
(a) 1 (b) 2 
(c) 3 (d) 4 


. Which of the following is/are true ? 


The circles x? fy -— 6x -6y +9=Oand x? +y? +6x+6y +9 = Oare eBySlinag.cor 
(a) They do not intersect wan 


Or 
7779 
(b) They touch each other g 0 3 9g - 7 es.com™ 
(c) Their exterior common tangents are parallel Te ko Cl ass od 
(d) Their interior common tangents are perpendicular 


. Let ‘a’ be a variable parameter, then the length of the chord of the curve : 


(x -sin™ a)(x—cos! a) +(y -sin7! a)(y + cos! a) =0 
along the line x = 7 can not be equal to : 


TT 


T T Tt 
(a) Z (b) ; (c) a (d) 3 


If the point (1, 4) lies inside the circle x? + y? - 6x -10y + p = Oand the circle does not touch 
or intersect the coordinate axes, then which of the following must be correct : 


(a) p<29 (b) p>25s 
(c) p>27 (d) p<27 
The equation of a circle S, = 0 is x? + y* = 4, locus of the intersection of orthogonal tangents 


to the circle is the curve C, and the locus of the intersection of perpendicular tangents to the 
curve C, is the curve Co, then : 


(a) Cy, isa circle 

(b) C,, Cy are circles having different centres 
(c) C,, C, are circles having same centres 
(d) area enclosed between C, and Cz, is 8x 


. If two distinct chords drawn from the point (p, q) on the circle x? + y* = px +qy (where 


pq ~ 0) are bisected by the x-axis, then : 
(a) p* =q? (b) p2>q? 
(c) p? < 8q? (d) p? > 8q? 


. If a=max{(x+2)*+ (y -3)7} and b=min{(x+2)?+ (y -3)"} where x,y satisfying 


x? + y+ 8x-10y —40=0, then: 
(a) a+b =18 (b) a+b =178 (c) a-b=4/2 (d) a-b=72/2 


8. The locus of points of intersection of the tangents to x* + y* =a” at the extremeties of a chord 


of circle x* + y* =a* which touches the circle x* + y? — 2ax = Ois/are : 
(a) y? =a(a-2x) (b) x? =a(a-2y) 
(c) x?+y? =(x-a)? (d) x7+y? =(y -a)? 


9. A circle passes through the points (—1,1), (0,6) and (5,5). The point(s) on this circle, the 


tangent(s) at which is/are parallel to the straight line joining the origin to its centre is/are 


(a) (1,-5) (b) (5,1) (c) (-5,-1) (d) (-1,5) 


10. A square is inscribed in the circle x? + y* —-2x + 4y - 93 = 0 with the sides parallel to the 


co-ordinate axes. The co-ordinate of the vertices are : 


. (a) (8,5) (b) (8,9) (c) (-6,5) (d) (-6,-9) 
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(b, d) 
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1. The co-ordinates of PB, are: oO 
(a) (2,-1) (b) (2, 1) () (-2,1) @(-2-D FF 

se 

2. The ratio sates (OBE) is equal to : em 
area (AC,C C3) ep) 
> 

(a) 3:2 (b) 2:5 (c) 5:3 (d) 2:3 ae) 
3. P, and P3 are image of each other with respect to line : c 
(a) y=x+1 (b) y=-x (c) y=x (d) y=-x+2 


SE 


4. The chords in which the circle C cuts the members of the family S of circle passing through A 
and B are concurrent at : 


2 2 
(a) (2,3) (b) (2, 2) 6) [3 2) (@) (32) 
5. Equation of the member of the family of circles S that bisects the circumference of C is : 
(a) x*+y?-5x-1=0 (b) x7 4y?-5x+6y -1=0 
(c) x? 4+y?7-5x-6y -1=0 (d) x7 4y745x-6y -1=0 


6. IfO is the origin and P is the center of C, then absolute value of difference of the squares of the 
lengths of the tangents from A and B to the circle C is equal to : 


(a) (AB)? (b) (OP)? (c) |(AP)? -(BP)*| (d) (AP)? + (BP)? 


7. LetS ={(x% y):(y -x) <Ox+y > 0, x? +y? < 2}, then the diameter of S is : 
(a) 2 (b) 4 (c) V2 (d) 2/2 


TekaClasses.cc- 


Circle 


8. Let S={(x, y):(/5-1)x-V10+ 2V5 y 20, (V5-1) x+10+12V5 y >0, x2 4+ y2 <9} 


then the diameter of S is : 


(a) = (5-1) (b) 35-1) (c) 3v2 (d) 3 


: ‘Let 
2 


9. Circum centre of the triangle formed byC, and two other lines which are at angle of 45° withC, 
and tangent to C, is: 
(a) 0,D (b) (0,0) (c) (-L-)D (d) (2,2) 
10. If S,,S2 and S3 are three circles congruent to Cz and touch both C, and C,; then the area of 
triangle formed by joining centres of the circles S, ,S_ and S3 is (in square units) 
(a) 2 (b) 4 (c) 8 (d) 16 


Advanced Problems in Mathematics for JEE 


Exercise-4 : Matching Type Problems 


(B) 


(C) 


(D) 


(B) 


(C) 


(D) 


The triangle PQR is inscribed in the circle x? + y 
If Q(5, 12) and R(—12, 5) then ZQPR is 
The angle between the lines joining the origin to the 


points of intersection of the line 4x + 3y = 24 with circle 
(x-3)? +(y -4)? =25 


= 169, 


Two parallel tangents drawn to given circle are cut by a 
third tangent. The angle subtended by the portion of 
third tangent between the given tangents at the centre is 


A chord is drawn joining the point of contact of tangents 
drawn from a point P to the circle. If the chord subtends 
an angle 1/2 at the centre then the angle included 
between the tangents at P is 


. 
ee 


ed 


(R) 


(S) 


(T) 


A ray of light coming from the point (1, 2) is reflected at 
a point A on the x-axis théi-passes through the point 
(5, 3). The coordinates of the point A are : 


The equation of three sides of triangle ABC are x +.y = 3, 
x-y=5 and 3x+y=4 Considering the sides as 
diameter, three circles S,, S2, S3 are drawn whose 
radical centre is at: 


If the straight line x-2y +1=0 intersects the circle 
x? + y 2 — 25 at the points P and Q, then the coordinate 
of the point of intersection of tangents drawn at P andQ 
to the circle is . 

The equation of three sides of a triangle are 
4x+3y+9=0, 2x+3=0and 3y -4=0. The circum 
centre of the triangle is : 
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(Q) 


(R) 


(S) 
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10. 


12. 


eee ee ie 


. Tangents are drawn to circle x2 + ¥* =1 at its intersection points (distinct) with the circle 


x74 y74(A-3)x4+ (204 2)y + 2=0. The locus of intersection of tangents is a straight line, 
then the slope of that straight line is. 


. The radical centre of the three circles is at the origin. The equations of the two of the circles are 


x? + y? =land x? 4+ y+ 4x4 4y -1=0. If the third circle passes through the points (1, 1) 


and (—2, 1); and its radius can be expressed in the form of Lg where p and qare relatively prime 
q 


Positive integers. Find the value of (p + q). 


- LetS ={(x, y)|x% y ER, x7 +y? -10x +16 = 0}. The largest value of » can be put in the form 
Roe Sve x 


m ‘ 
— where m, n are relatively prime natural numbers, then m2 + n2 = 
n 


. In the above problem, the complete range of the expression x? + y* — 26x 4+ 12y + 210 is[a, b], 


then b — 2a = 


; If the line y = 2— xis tangent to the circle S at the point P(1, 1) and circle S is orthogonal to the 
circle x? + yes 2y — 2 = 0, then find the length of tangent drawn from the point (2, 2) to 


circle S. 


- Two circles having radii r, and r, passing through vertex A of a triangle ABC. One of the circle 


touches the side BC at B and other circle touches the side BC atC. Ifa=5 and A = 30° find 
aT r 2° 


- Acircle S of radius ‘a’ is the director circle of another circle S,. S, is the director circle of S, and 


so on. If the sum of radius of S, S1, So, S3 .... circles is ‘2’ and a = (k — Vk), then the value of kis 


- If, and r. be the maximum and minimum radius of the circle which pass through the point 


(4, 3) and touch the circle x? + y? = 49, then Aig, 
F2 


. Let C be the circle x? + y? -4x- 4y -1=0. The number of points common to C and the sides 


of the rectangle determined by the lines x = 2, x = 5, y =—land y = 5is P then find P. 


Two congruent circles with centres at (2, 3) and (5, 6) intersects at right angle; find the radius 
of the circle. 


. The sum of abscissa and ordinate of a point on the circle x2 + y* —4x + 2y — 20 = Owhich is 


nearest to (2, 3 is: 
2 
AB is any chord of the circle x? + y? -6x — 8y —-11 = 0 which subtends an angle ; at (1, 2). If 


locus of midpoint of ABis a circle x? + y? — 2ax - 2by —c = 0; then find the value of (a+ b +c). 


wWidAdidODDYOUI.ay.. 
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13. If circles x? + y? =c with radius /3 and x? + y? + ax+ by +c = Owith radius V6 intersect at 
two points A and B. If length of AB = v1. Find Le “a 
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p Exercise-1: Single Choice Problems __ 


. Let PQ be the latus rectum of the parabola y* = 4x with vertex et AAR length of the 


projection of PQ on a tangent drawn in portion of parabola Ad ig?! Du. at 
(a) 2 (b) 4 
(c) 2V3 (d) 2/2 


. Anormal is drawn to the parabola y” = 9x at the point P(4, 6). A circle is described on SP as 


diameter; where S is the focus. The length of the intercept made by the circle on the normal at 
point P is : 


17 15 
(a) — b) — c) 4 d) 5 

4 : 4 (c) (d) 
A trapezium is inscribed in the parabola y? = 4x, such that its diagonal pass through the point 
(1, 0) and each has length =. If the area of the trapezium be P, then 4P is equal to : 


(a) 70 (b) 71 (c) 80 (d) 75 


. The length of normal chord of parabola y? = 4x, which subtends an angle of 90° at the vertex is 


(a) 6V3 (b) 72 (c) 8v2 (d) 9/2 


. If b and c are the lengths of the segments of any focal chord of a parabola y 2 = 4ax. Then the 
ae . semi-latus rectum is : 
2bc 
bb) 
7‘ +C = b+c 
Cee (d) Vbc 


2 


. The length of the shortest path that begins at the point (—1, 1), touches the x-axis and then ends 


at a point on the parabola (x — y)* =Ax+y —-4), is: 
(a) 3V2 (b) 5 (c) 4/10 (d) 13 


7. 


10. 


11. 


12. 


13. 


14. 


15. 


If the normals at three points P, Q, R of the parabola y 2 — 4ax meet in a point O’ and S be its 
focus, then | SP| -|SQ|-|SR| is equal to : 
Gyn (b) a*(SO') 
(c) a(so')? (d) None of these 
Let P and Qare points on the parabola y 2 — 4ax with vertex O, such that OP is perpendicular to 
4/3 4/3 
OQ and have lengths r, and r, respectively, then the value of i" __ig, 
72/3 ‘ 72/3 
(a) 16a (b) a? (c) 4a (d) None of these 


. Length of the shortest chord of the parabola y? = 4x + 8, which belongs to the family of lines 


(1+ A)y +(A-1)x+ 201-A) =O, is : 


(a) 6 (b) 5 (c) 8 (d) 2 
If locus of mid-point of any normal chord of the parabola : 
2 
y° sdrisx ass 24: 
y a 


where a, b, c € N, then (a + b+ ¢) équals to}: 

(a) 5 (b) 8... Susie! ‘(c) 10° (d) None of these 

Let tangents at PandQ to curve y 2 _ Ax — 2y +5 =O intersect atT. If S(2, 1)is a point such that 
(SP) (SQ) = 16, then the length ST is equal to : 

(a) 3 (b) 4 (c) 5 (d) None of these 
Abscissa of two points P and Q on parabola y 2 — 8xare roots of equation x? -17x +11 =0. Let 
Tangents at P and Q meet at point T, then distance of T from the focus of parabola is : 


(a) 7 (b) 6 (c) 5 (d) 4 

If Ax + By = 1is a normal to the curve ay = x?, then : 

(a) 442(1-aB) = aB° (b) 4A2(2+aB) =aB° 

(c) 4A2(1+aB)+aB* =0 (d) 2A2(2-aB) = aB* 

The equation of a curve which passes through the point (3, 1), such that the segment of any 


tangent between the point of tangency and the x-axis is bisected at its point of intersection with 
y-axis, is : 

(a) x=3y? (b) x? =9y (c) x=y7+2 (d) 2x =3y7+3 

The parabola y = 4- x2 has vertex P. It intersects x-axis at A and B. If the parabola is translated 


from its initial position to a new position by moving its vertex along the line y = x + 4,so that it 
intersects x-axis at B and C, then abscissa of C will be : 


(a) 3 (b) 4 (c) 6 (d) 8 
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16. A focal chord for parabola y? = 8(x + 2) is inclined at an angle of 60° with positive x-axis and 


intersects the parabola at P and Q. Let perpendicular bisector of the chord PQ intersects the 
x-axis at R ; then the distance of R from focus is : 


(a) : (b) = (c) = (@) 8V3 


17. The Director circle of the parabola (y == 16(x+7) touches the circle 


(x -1)? + (y + 1)? = r?, then r is equal to : 
(a) 10 (b) 11 (c) 12 (d) None of these 


18. The chord of contact of a point A(x Ar Ya) of y? = 4x passes through (3, 1) and point A lies on 


x74 y? =52, Then : 
(a) 5x24 +24x, +11=0 (b) 13x2 + 8x, -21=0 
(c) 5x4 4+ 24x, +61=0 (d) 13x2 +21x, -31=0 
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1. PQ is a double ordinate of the parabola y 2 — 4ax. If the normal at P intersect the line passing 
through Q and parallel to x-axis at G; then locus of G is a parabola with : 


(a) vertex at (4a, 0) 


(b) focus at (5a, 0) 
(c) directrix as the line x -3a =0 


(d) length of latus rectum equal to 4a 
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Re be 
y 


OTVT E0e | 


rey e os Pe 
St Pe OB iesti Aa 


ples! ats ey by paeent and soared aie point P and 
hee x cs emities of latus rectum of this parabola 


forms a quadrilateral ABE er 


1. The equation of the circle ‘C’ is : 


(a) x7 4+y?-2x-31=0 (b) x47 = Dy =31=0 
(c) Ly? Oy Dy = 310 (d) x*4+y%42x42y =31 
2. The given parabola is equal to which of the following parabola ? 
(a) y? =16/2x (b) x* =-4/2y 
(c) y? =-/2x (d) y* =8/2x 
3. The area of the quadrilateral ABCD is : 
(a) 16 (b) 8 (c) 64 (d) 32 
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@| slo] 


| 1. (a) | 2. 


Parabola . — = Boe Oho | 301 


1. 
(A) | The equation of t | (P) V2 
cuts off equal — on ae =awhere|a| 
equal to Bee BOs | 
(B) | The normal y = mx — ~2am - on 0 the parabola) (Q) V3 
() | Th (R) B 
(D) |; (s) | 41 
(T) 2 
2. 


Ace of APOR j is equal , 
‘Radius of circumeircle 


Distance of tev vertex from the centroid APQRis eatal 
to Ss 

pitance of the a 

is equal to 


alt win niw vind jg. 


A>S;B>P;C~Q;D>R 
| RAP; B>Q;C>S;D>T ~ 
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Exercise-5 : Subj 


1. Points A and Blie on the parabola y = 2x” + 4x —2, such that origin is the mid-point of the line 
segment AB. If ‘1’ be the length of the line segment AB, then find the unit digit of 17. 
2. For the parabola y = -x?, leta < Oand b > 0;P(a, — a”) and Q(b, —b2). Let M be the mid-point 


of PQ and R be the point of intersection of the vertical line through M, with the parabola. If the 
ratio of the area of the region bounded by the parabola and the line segment PQ to the area of 


the triangle PQR be Zs ; where /and p are relatively prime positive integers, then find the value 
u 


of (A+): 
3. The chord AC of the parabola y? = 4ax subtends an angle of 90° at points B and D on the 
parabola. If points A, B,C and D are represented by (at?, 2at;),i =1, 2, 3, 4respectively, then 


to +f, 
ty +03 


find the value of 


2 2 


1. If CF be the perpendicular from the centre C of the ellipse 5 + "~ = 1, on the tangent at any 


point P and G is the point where the normal at P meets the major axis, then the value of (CF - PG) 
equals to : 
(a) 5 (b) 6 (c) 8 (d) None of these 

4.2 2 


2. The minimum length of intercept on any tangent to the ellipse re + a = 1 cut by the circle 


xp y* = 25is: 


(a) 8 (b) 9 (c) 2 (d) 11 
3. The point on the ellipse x? + 2y* = 6, whose distance from the line x + y =7 is minimum is : 
(a) (2, 3) (b) (2,1) (c) (1, 0) (d) None of these 


4. If lines 2x + 3y =10 and 2x -3y =10 are tangents at the extremities of a latus rectum of an 
ellipse; whose centre is origin, then the length of the latus rectum is : 


110 98 100 120 
a) — b) — e). === d) —— 
27 0) 7 o 27 ary) 
2 2 ; 
5. The area bounded by the circle x? +y* =a’ and the ellipse ae + a = lis equal to the area of 
a 
another ellipse having semi-axes : 
(a) a+bandb (b) a-banda (c) aandb (d) None of these 


2 2 


6. If F, and F, are the feet of the perpendiculars from foci S, and S, of the ellipse - + a =lon 


the tangent at any point P of the ellipse, then : 
(a) S\R+S,F,22 (b) 5,4 +S2F) 23 (c) SK. +S2F, 26 (d) 9 +5S2F, 28 


ety is/are ‘ 


x? ay? = Gata di: 
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| JAP, R; B>R,S;C+P;D>Q 


2 2 
1. For the ellipse T + ; =1.LetObe the. centre and s Sand $' ‘be the foci. For any point P on the 


ellipse the value of PS. PS'd? (where d is the distance ef 0 from the tangent at P) is equal to 


2 2 
2. Number of perpendicular tangents that can be drawn on the ellipse % + 5 = 1 from point 


(6, 7) is 
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QOL) 


- The normal to curve xy = 4at the poirit (1, 4) meets the curve again at : 


(a) (-4-) (b) (-s -3) (c) [-16 -3] (@) (-1,-4) 


- Let PQ: 2x + y + 6=0 is a chord of the curve x* -4y” = 4. Coordinates of the point R(a, B) 
that satisfy «a? +B? —1 < 0; such that area of trianlge PQR is minimum; are given by : 


o(Ez © (Bz) 
Oleg) @ (ez) 


2 


2 
. If y =mx+c be a tangent to hyperbola sl a ene eee 1, then least value of 16 m2 
ne (a8 +0? +A)? 
equals to: 
(a) 0 (b) 1 (c) 4 (d) 9 


D2 
- Let the double ordinate PP’ of the hyperbola cE = =1 is produced both sides to meet 


asymptotes of hyperbola in Q and Q’. The product (PQ)(PQ’) is equal to : 
(a) 3 (b) 4 (c) 1 (d) 5 
. If eccentricity of conjugate hyperbola of the given hyperbola : 


|e -1)? + (y - 2)? - (xe — 5)? + (y —5)7|=3 


is e’, then value of 8e’ is : 
(a) 12 (b) 14 (c) 17 (d) 10 


6. 


ye 


2 
Anormal to the hyperbola ms ae = 1 has equal intercepts on positive x and positive y-axes. If 
2 
this normal touches the ellipse 5 + az = 1, then 3(a? + b”) is equal to : 
a 
(a) 5 (b) 25 (c) 16 (d) None of these 


. Locus of a point, whose chord of contact with respect to the circle x? + y? =4 is a tangent to 


the hyperbola xy = 1is a/an : 
(a) ellipse (b) circle 
(c) hyperbola (d) parabola 
2 
J 


2 
. Let the chord xcosa + y sina = p of the hyperbola = er = ] subtends a right angle at the 


centre. Let diameter of the circle, concentric with the hyperbola, to which the given chord is a 


tangent is d, then 7 is equal to : 


(a) 4 (b) 5 (c) 6 (d) 7 
If the tangent and normal at a point on rectangular hyperbola cut-off intercept a, , az on x-axis 
and b,, by on the y-axis, then a, a2 + bb» is equal to: 


(a) 2 (b) ; (c) 0 (d) -1 
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3 15 2. 25 
(a) y= x+2 =3/x+2 
a) y oS : (b) y ria is 
3 2. 25 
=2/-x4] mE pide, oe Pera 

(c) y 2) 3x+ 5V7 (d) y Rte 


2. Tangents are drawn to the hyperbola x? — y? = 3 which are parallel to the line 2x + y+8=0. 
Then their points of contact is/are : 


(a) (2,1) (b) (2,-1) 
(c) (-2,-1) (d) (-2, 1) 
3. If the line ax + by +c = 0 is normal to the curve xy = 1, then: 
(a) a>0O,b>0 (b) a>0,b<0 
(c) b<Qa<0 (d) a<0b>0 
4. A circle cuts rectangular hyperbola xy = 1 in the points (x,, y,), r=1, 2, 3, 4then: 
(a) Vi¥2¥3¥4 =1 (b) x1x2x3x4 =1 
(C) 4 XQX3X4 =V1V2¥3¥4 =-1 (d) yi¥2¥3¥4 =0 
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é gg : 


nals drawn from it to the hyperbola 
the normals. Let ‘P’ lies on the curve 


A point P moves such that sum of the 
xy = 16is equal to the sum of the ordin 
C.theit? <2 | 
1. The equation of ‘C’ is : 
(a) x* =4y | (b) x? =1l6y 
(c) x? =12y (d) y? = 8x 


2. If tangents are drawn to the curve C, then the locus of the midpoint of the portion of tangent 
intercepted between the co-ordinate axes, is : 


(a) x* =4y (b) x? =2y 
(c) x7 +2y =0 | (d) x7+4y =0 
3. Area of the equilateral triangle, inscribed in the curve C , and having one vertex same as the 
vertex of C is : nae as ‘? 
(a) 768V3 By 5764/3 °° 
(c) 76073 (d) None of these 
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2. 2 2 2 
J 


1. Let y =mx+c be a common tangent to 7 ey = 1 and 7 + ~ = 1, then find the value of 


m2 +c?, 


2. The maximum number of normals that can be drawn to an ellipse/hyperbola passing through a 
given point is : 


3. Tangent at P to rectangular hyperbola xy = 2 meets coordinate axes at A and B, then area of 
triangle OAB (where O is origin) is : 
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22. 
23. 
24. 
25. 
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Compound Angles 
Trigonometric Equations 


Solution of Triangles 


Inverse Trigonometric Functions 


1. cos 1 _sin* =) equals : 
24 24 


1 V6 -V2 V6 +2 J3+1 
(a) Va (b) — fo (c) a (d) at 


2. Ifasinx + bcos(c + x) + bcos(c —x) = a, >a, then the minimum value ee is : 


2-72 2_ 42 2 2 
(a) = (b) jee (©) eae (d) oe 
b 2b 3b 


3. If all values of x € (a,b) satisfy the inequality tan xtan3x <-1,x € (0 *), then the maximum 


value (b —a)is: 


T T 8 , Tt 
8 

4. >, tan (r A) tan ((r + 1) A) where A = 36° is : 
r=] 
(a) -10—tanA (b) -10+tanA (c) -10 (d) -9 


5. Let f(x) = 2cosec 2x + sec x + cosec x, then minimum value of f(x) for x € (0, 4 is : 


1 2 1 2 
(a) —— (b) —— (c) —— (d) 
J2-1 J2-1 J2+1 V2 +1 
6. The exact value of cosec10°+ cosec 50°— cosec 70° is : 
(a) 4 (b) 5 (c) 6 (d) 8 


7, 1f u=~va2cos? +b? sin? 6 + Va? sin? 0+ b* cos? @, then the difference between the 


maximum and minimum values of u? is ne by: 


(a) 2(a2 +b?) (b) 29a? + b? . nO} ): (a+b)? (d) (a—-b)? 


we we ‘ E08 is ihe 


8. Ifu,, =sin(n6) sec” 6, v,, = cos(n@) sec” 0,n e N,n #1, then Yn Vn ae 
Unt QVp 
(a) -—cotO+ Ps tan(n6) (b) cot 6 + = = tani(nig) 
n 
(c) tan6+ z tan(n@) VAP tart 6 + ante 
n = eS 
9. If acos* 3a + bcos* «@ =16cos® a + 9 cosa ‘is An’ ‘identi, nei 
(a) a=1,b=24 (b) a=3,b = 24 (c) a=4,b=2 (d) a=7,b=18 
10. Maximum value of cos x (sin x + cos x) is equal to : 
(a) V2 (b) 2 (o) ace (4) J2+1 
11. ar = -%8 and auziwd ‘ ,0<A,B <— then tanA + tanBis equal to : 
cosB 2 
5 3475 
(a) fi (b) 5 (c) ¥3 +75 (d) ¥3+V5 
5 3 


12. Let 0 <a,B,y,5 < where f and y are not complementary such that 


15. In a APQR (as shown in figure) if 


2cosa + 6cosB + 7 cosy + 9cos5 = 0 


and 2sina —6sinB+7 siny —9sin5 =0 
f Sates) =" where m and n are relatively prime positive numbers, then the value of 
cos(B + y) 
(m+n) is equal to: 
(a) 11 (b) 10 (c) 9 (d) 7 
13. If -1<0<~- =, then joao’ ea ain’ is equal to : 
2 1+sin80 1-sin@ 
(a) 2secO (b) -—2sec0 (c) 2sec= (d) secs 
3 r 
14. IfA = > cost and B = cos, then : 
r=l 7 
(a) A+B=0 (b) 2A+B=0 (c) A+2B=0 (d) A=B 


x:y:z% = 2:3:6, then the value of ZQPR is: 


T Tt 
Tt T 
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arn 


3 3 r 
16. If A = >) cos— and B = ¥ cos, then : 
=l1 7 r=l 7 


(a) A+B=0 (b) 2A+B=0 (c) A+2B=0 (d) A-B=0 


17. Let f(x) =sinx+ 2cos” x55 <x< = then maximum value of f(x) is: 
3 5 
a) 1 — c) 2 d) — 
(a) (b) - (c) (d) 5 
18. In AABC, ZC = = then the value of cos? A + cos? B — cosA - cosB is equal to : 


3 3 1 1 


19. The number of solutions of the equation 4sin? x + tan? x + cot? x + cosec*x = 6in [0, 2x]: 


(a) 1 (b) 2 (c) 3 (d) 4 
20. If sin A, cosA and tan A are in G.P, then cos® A + cos” A is equal to : 
(a) 1 (b) 2 (c) 4 (d) none 
21. Range of function f(x) = sn{ x + 4 + cos -2) is: 
(a) [-V2, V2] (b) [-V2(V3 +1), V2(V3+ DI 
's aa V3+1 @ | 4321 43-1 
J2 ° 2 J2° V2 


22. The value of 
tan(log » 6) - tan(log 2 3)- tan1 is always equal to : 


(a) tan(log» 6) + tan(log » 3) + tan1 (b) tan(log , 6) —tan(log, 3) -tanl 
(c) tan(log, 6) —tan(log, 3) + tan1 (d) tan(log, 6) + tan(log, 3)-—tan1 
23. In a triangle ABC, side BC = 3, AC = 4and AB = 5. The value of sin A + sin 2B + sin 3C is equal 
to: 
24 14 64 
~~ — —— d 
(a) Be (b) cE (c) Se (d) none 


cosA cosC + cos(A + B)cos(B+C) 


24. If A+B+C =180° then - - 
cosA sinC —sin(A + B)cos(B+C) 


simplifies to : 


(a) -cotC (b) 0 (c) tanC (d) cotC 
25. If a + y = 2B then the expression bnacteaasiccas simplifies to : 
cosy — cosa 
(a) tanB (b) —-tanfp (c) cotp (d) —cotB 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


The product cos] : cos] : cos) eee cos] is equal to : 
2 4 256 


8 
(a) sin x - (b) sin x : (c) sin x - (d) sin x : 
128 sin ——_ 256sin —— 128 sin —— 512sin —— 
256 256 128 512 


The value of the expression 


sin7a + 6sin 5a +17sin3a +12sina Le 
SS, where 2 = = is equal to : 


sin 6a + 55sin 4a + 12sin 2a 
(a) V5-1 (b) me 1 () WS 1 (a) ie 1 


In a triangle ABC if > tan? A = > itanA tan B, then largest angle of the triangle in radian will 
be : 


20 wT T 3n 
(a) 3 (b) 3 (c) 2 (d) 4 


Which one of the following values is not the solution of the equation 
10g jsin xj (| cos x|) + 10 jcosx| (| sin x|) = 2 


7% 11x 31 31 
(a) — b) — c) — d) — 

4 (b) r (c) r (d) 5 
Range of f(x) = sin® x + cos® xis : 
. 1 1 3 3 

a) |—,1 b) |—,- c) |-,1 d) [1,2 

ofa) of] ofa) waa 
If y See eh equal to: 

1+ cosa + sina 1+sina 

1 
(a) 7 (b) y (c) 1l-y (d) l+y 

tan? A cot? A : 
If —_——__ + ———____ = psecA cosecA + qsinA cosA, then : 
1+tan?A 1+cot7A 
(a) p=2,q=1 (b) p=1q=2 (c) p=1q=-2 (d) p=2,q=-1 
If 6 lies in the second quadrant. Then the value of | a ae + he = ay is equal to : 
1+ sin@ 1-—sin@ 

(a) 2sec®@ (b) —2sec0 (c) 2cosec8é (d) 2 
If y = (sin @ + cosec 6)? + (cos6 + sec 6)?, then minimum value of y is : 
(a) 7 (b) 8 (c) 9 (d) none of these 
If log3 sin x —log3 cosx —log3(1—tan x) -log3(1+tanx)=-1, then tan2x is equal to 


(wherever defined) 
3 2 
2 ss i d) 6 
(a) | a (b) 5 | (c) 3 (d) 


36. If sin 6 + cosec§ = 2, then the value of sin® 6 + cosec®6 is equal to : 


(a) 2 (b) 24 (c) 2° (d) more than 2° 
37. If tan® 6+ cot? 6 = 52, then the value of tan? 6 + cot? 0 is equal to : 
(a) 14 (b) 15 
(c) 16 (d) 17 
38. The maximum value of log 5) (3 sin x — 4cos x + 15) is equal to : 
(a) 1 (b) 2 (c) 3 (d) 4 
39. Ifx*+y? =9and 4a? + 9b? =16, then maximum value of 4a7x? + 9b7y * —12abyy is : 
(a) 81 (b) 100 (c) 121 (d) 144 


40. If A =Vsin2—sin /3, B = ¥cos2—cos 13, then which of the following statement is true ? 
(a) A and B both are real numbers and A > B 
(b) A and B both are real numbers and A < B 
(c) Exactly one of A and Bis not real number 
(d) Both A and Bare not real numbers 
41. The number of real values of x such that - 


(2% +2°* —2cosx)(3**" +3°-* + 2cosx)(5" ~ +5*-* —2cosx) =Ois: 


(a) 1 (b) 2 (c) 3 (d) infinite 
42. The equation e%"* —e-5™* _ 4 =Ohas: 

(a) infinite number of real roots (b) no real roots 

(c) exactly one real root (d) exactly four real roots 


43. Ifm<a< =, then the expression V4sin* « + sin? 20 + 4cos* (< -2) is equal to: 


(a) 2+4sina (b) 2-—4cosa (c) 2 (d) 2-4sina 
44. cos = — sin = |[anz + cot =) = 
12 12 12 12 
(a) s (b) 4/2 () V2 (d) 22 
c= yee 
45. tan(100°) + tan(125°) + tan(100°) tan(125°) = = = S 
: © 
(a) 0 (b) + () -1 @1 OnB 
oe 2 sno 
46. If siti x'+ sin? x = 1, then cos® x + 2cos® x + cos* x = a op) oe 
ee 1 Oo 
3 @ 2 (b) 1 (c) 3 @> GOO 
ae Pa eS 
47. he maximum value of log 5(3x + 4y), if x“ +y“ =25is: & =) me 
‘ fae) , 
(a) 1 (b) 2 (c) 3 (d) 4 = Or 


oes 


320. ‘Advanced Problems in Mathematics for JEE 


48. The number of values of 06 between -zx and > that satisfies the equation 


5cos 20 + 2cos? = +1 = Ois: 


(a) 3 (b) 4 (c) 5 (d) 6 
49. Given that sinB = =, 0<B <7and tanB > 0, then ((3sin(a + 8) —- 4cos(a + B)) coseca is equal 
to: 
(a) 2 (b) 3 (c) 4 (d) 5 
50. The maximum value of sn| x + 4 + cos + 4 for x é€ fo 4 is attained at x = 
T T T ™ 
a) — b) — Cas d) — 
(a) 12 (b) r (c) 3 (d) 9 
51. The values of ‘a’ for which the equation sin x (sin x + cos x) = a has a real solution are 
(a) 1-V2 <a<1+ 2 (b) 2-V3 <a<2+V3 
(c) O<a<2+3 (d) tea 
52. The value of cos12° cos 24° cos 36° cos 48° cos 60° cos72° cos 84? is : 
1 1 1 1 
a) — b) — Cc) d) — 
re (0) 58 ) 356 ©) Fp 
53. The ratio of the maximum value to minimum value of 2cos? 6 + cos@ +1is: 
(a) 32:7 (b) 32:9 (c) 4:1 (d) 2:1 


54. If all values of x € (a,b) satisfy the inequality tan x tan 3x <-1,x € (0 5) then the maximum 


value (b —a) is: 


T T Tt Tt 
a) — b) = — d) — 
(a) 12 (b) 3 (c) F (d) 4 
55. If a regular polygon of ‘n’ sides has circum radius = R and inradius =r; then each side of 
polygon is : 
(a) (R+r) tan{ =) (b) 2(R+r) tan{ 
oi 2n 2n 
ae 20, TE 7 = 
' (c) (R+r)sinj — d) 2(R+r)cot} — 
Oe) (=| (d) 2 +r) (=) or 
56. The value of cos12°+ cos84°+ cos156°+ cos132° is: i 
avy 1 1 £ 
“Ys > sf ee c) 1 d) — = 
@) 3 (b) 5 (c) (d) 5 ‘o9) 


7, - sin n sin(30) - sin(9@) if sin(270) _ 


cos(38) cos(9@) cos(2786) cos(8160) 


or 
TekoClasses©° 
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7, ; 
sin(816) b sin(806) oo % 
2 cos(808) cos 6 2.cos(818) cos @ oT a 
=A © 
() —sin(816) a) __sin(806) npno= 
cos(80@) cos @ cos(810) cos @ A ro) o 
ee: nm). no x 
58. The value of{ sin 4+ sec) is : coe. 
9 9 *~ ey) \" 
= 
(@) 5 (b) V2 () 1 @as: = 
59. If a = sin =) cos(xz) , then y is strictly increasing in : 
5-7 1 3 
a) (3,4 b) | =,- 2,3 dy = 
(a) (3,4) w (2.2) (c) (2, 3) @ (2 :) 
60. Smallest positive value of 6 satisfying the equation 8 sin 6 cos 20 sin 30 cos 49 = cos 60; is : 
T Tt T 
— b) — — d) None of these 
(a) 18 (b) 39 (c) 24 (d) 


61. If an angle A of a triangle ABC is given by 3tan A + 1 = 0, then sin A and cosA are the roots of 
the equation 


(a) 10x? —-2/10x+3=0 (b) 10x” -2/10x-3=0 
(c) 10x? + 2V/10x+3=0 (d) 10x? + 2/10x-3=0 
62. If 6 is an acute angle and tan @ = ates then the value of cosec*@- sec” 6 is : 
V7 cosec” @ + sec” 6 
(a) 3/4 (b) 1/2 (c) 2 (d) 5/4 
63. If 2cos6 + sin 6 = 1, then 7 cos6 + 6sin 6 equals 
(a) lor2 (b) 20r3 (c) 2or4 (d) 2or6 


64. If sin 8 + cosec@ = 2, then the value of sin® 6 + cosec®6 is equal to : 


(a) 2 (b) 21 (c) 28 (d) more than 28 
65. If tan? 6+ cot? 6 = 52, then the value of tan? 6 + cot” @ is equal to : 
(a) 14 (b) 15 (c) 16 (d) 17 
66. If ABCD is a cyclic quadrilateral such that 12tan A —5 = Oand 5cosB + 3 = Othen tanC + tanD 
is equal to : 
21 11 11 21 
(a) a (b) 5 (c) a (d) "a5 


67. If <6 <> then Vtan 6 - sin? 6 is equal to: 


(a) tan@sin® (b) —tan@sin 0 (c) tan0—sin®é (d) sin®@—tané 


ie J 


68. The valet SID 10% sin 20° 


equals 
LO. cos 10°+ cos 20° 
@cT+N3 (b) V2-1 (c) 2-3 (d) ¥2+1 
69. TH€ expression cos® 6 + sin® @ + 3sin? Ocos” @ simplifies to : 
(a) 0 (b) 1 (c) 2 (d) 3 
; 2 
70, Sinx+cosx sec’ x+ 2 = qihienes (0.2) 
sinx-cosx tan2x-1 2 
1 2 2 2 
(a) ———— ————_ (c) ——— (d) ———_ 
tanx+1 1+tanx 1+cotx l-tanx 


71. If cotter eon 270" Fa) — 2cos(135°+a) cos(315°-a) = Acos 2a, where a € (o, *), then A = 
cot a — cot (270°+a) 2 


(a) 0 (b) 1 (c) 2 


. sina + cosa T PETE Wess sags 
72. The expression ———— tan( 4 + a) +la {-2, *) simplifies to : 
cosa — sina 4 4 4 


(a) cosec? (< - a) (b) sec? ( - a (c) tan? (= - a) (d) cot? ( - a) 


(d) 4 


73. The value of expression anes ee for a = 7 is : 
2 - 
2cos 3 EOE 
o Oo 
(a) 4 (b) 3 (c) 2 @1i 2 oe © 
74. cos 2a — cos 3a — cos 4a + cos 5a simplifies to : om Ow 
a. 7a _ a. 70 = v» 
(a) —4sin— sin « cos— (b) 4sin— sin o cos— 3M Ww 
2 2 pe © aS 
a. 70 : a . 7a a OO 
(c) —4sin— sin — cosa (d) —4sin a cos— sin — a 
2 2 2 = © = 
75. If tany = seca sec + tan a tan, then the least value of cos 2y is : % = - “a 
1 
(a) -1 (o) 3 () -1 @o = 
2 2 
76. If cosecx = ae cot x = aon x €[0, 2x], then cosx + cos2x + cos3x+..... + cos100x = 
B 3B 
1 1 V3 V3 
= icon ec) ao dy = 
(a) 9 (b) 3 (c) 5 (d) 5 


10 
77. The value of >, cos® (=) is equal to : 
r=0 


7 9 | 3 
weit b) —2 
(a) ; (b) 3 (c 
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78. The value of the expression panei ue A is 
2sin 10° 

(a) 1 (b) 2 (c) V3 (d) = 
79. If x,y <€ Rand satisfy (x + 5)? + (y - 12)? = 147, then the minimum value of x? + y 2 

(a) 2 (b) 1 (c) V3 (d) /2 
80. If 6,, 6. and 6, are the three values of 6 €[0,2z] for which tan®@ = then the value of 

0; 05 05 03 03 0, . , 

tan — tan —* + tan—= - tan — + tan— 7 anh is equal to (A is a constant) 

(a) -3 (b) -2 (c) 2 (d) 3 
81. If tana = . ,a>b>Oand if0<a <7, then oe > is equal to 

(a) 2sin a (b) 2cosa aA sin a (d) 2 COS Oo 

v cos 2a V cos 20 Vv sin 2a V sin 2a 

82. Minimum value of 3sin 8 + 4cos6 in the interval fe 4 is: 

(a) <5 (b) 3 () 4 ia 

/2 
n 
83. If f(n) = [ [cosr, n EN, then 
r=l 
(a) |f()|>|f(n+D]| (b) f(S)>0 (c) f(4)>0 (d) | f(@)|<| f(r +1)| 
P2969 
84. If tan A + sinA = pand tanA —sinA = q, then the value of uae is 
Pq 
(a) 16 (b) 22 (c) 18 (d) 42 


: a i i T 
85. Let t, =(sina)*, t, =(sina)*"*, tz =(cosa)**, t, =(cosa)*"*, where a € (0, *) then 
which of the following is correct 
(a) C3 >ty >to (b) U4 >to >t (c) C4 >t >lo (d) ty >C3 >to 


86. If cosA = . then the value of expression 32 sins sin is equal to : 


| EOE 

5 fe) 

(a) 11 6) 1 ee (ey) 12 (d) 4 ON So 
OM » 
87. If cos(a + B) + sin(a —B) = fi then tan 3c is : TN . 
2009" — ” 
IMO Hw 
(a) 2 (b) 1 (c) 3 (d) 4 ed O o 
88. If 2% =3” =6°”, the value Fee ees equal to : maOo 
xy _% N oo) 

ra ae 

(a) 0 (b) 1 () 2 (d) 3 a 2 4 

= © r- 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


96. 


Let a, B be such that 7 < a —B < 3x 


If sina + sinB = = and cosa + cosB = -=2 then the value of cos{ “=P is : 


-3 3 6 6 
nae ae ae Fania 
ie V130 _ J130 SY O65 es 


If p = Va" cos? 0+ b? sin? 6 + Va" sin? 6 + b? cos” 6 then the difference between maximum 


and minimum values of 7 is : 
(a) 2(a? +b?) (b) (a+b)? (c) 2va? +b? (d) (a-b)? 
n 
If P = (tan(3™ 6) — tan @) and Q = > sin(3" 6) 
45 cos(3"7 @)" 

(a) P=2Q (b) P=3Q (c) 2P=Q (d) 3P=Q 
If 270° < 8 < 360°, then find (2+ .4/2(1 + cos) | 

(8 ) . 0 ) 
a) —2sin| — b) 2sin| — c) +2sin— d) 2cos— 
@ -asa(®) > asn(®) —@ aasn® ace 
If y =(sinx + cos x) + (sin 4x + cos 4x), then : 
(a) y>OVxeER (b) y2>0VxeER 
(c) y<2+JV2VxeER (d) y =2+~/2 for some x ER 
If cosx + cosy + cosz =sinx+siny + sinz = Othen cos(x -—y) = 
(a) 0 — @) -5 () 2 (d) 1 
The exact value of cosec10°+ cosec 50°-— cosec70° is : 
(a) 4 (b) 5 (c) 6 (d) 8 
If 270°< 8 < 360°, then find ./2 + /2(1 + cos@): 

(0 ) a) ) 
a) —2sin) — b) 2sin) — c) +2sin— d) 2cos— 
(a) (2) (b) sn( 2) (©) : (€) 2cos$ 
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SOAs ace Prottems in Mathematics for SEE 
f Exercise-2 : One or More than One Answe ig co 


1. cot12°- cot 24°- cot 28°: cot 32°- cot 48°: cot 88°=...... 
(a) tan 45° (b) 2 
(c) 2tan15°-tan 45°. tan 75° (d) tan15°- tan 45°- tan 75° 
2. If the equation cot* x —2cosec?x + a2 =0 has at least one solution then possible integral 
values of acan be: 
(a) -1 (b) O (c) 1 (d) 2 
3. Which of the following is/are true ? 
(a) tanl>tan7!1 (b) sinl>cos1 (c) tanl <sinl (d) cos(cos1) > 7 
4. Which of the following is/are +ve ? 
(a) log... tanl (b) log .os (1 + tan 3) 
(c) log logo 5 (cos 8 + sec 8) (d) log anise(2sin 18°) 
; V3+1 : a : ; 
5. If sina + cosa = a 0 <a < 2z, then possible values tail can take is/are : 
(a) 2-3 (by () 1 (d) V3 
3 
6. If 3sinB = sin(2a +), then: wathsBySuhag.cor 
(a) (cota + cot(a + B))(cotB — 3cot(2a +B)) =6 90 3 903 77 79 
(b) sinB = cos(a +P) sina om 
(c) tan(a+B)=2tana °« 3?! TekoClasses.© 
(d) 2sinB = sin(a + B) cosa 
7. If sin(x + 20°) = 2sin x cos 40° where x ¢ (0, 90°), then which of the following hold good ? 


10. 


(a) sec= = 16-2 (b) cot =2+4/3 (c) tan4x =/3 (d) cosec4x = 2 


. If 2(cos(x -—y) + cos(y —2) + cos(z —x)) = -3, then: 


(a) cosxcosy cosz =1 

(b) cosx+cosy + cosz =0 

(c) sinx+siny +sinzg =1 

(d) cos3x + cos3y + cos3z = 12cos x cos y cosz 


~If0<x< and sin” x + cos” x > 1, then ‘n’ may belong to interval : 
(a) [1, 2) (b) [3,4] (c) (-e, 2] (d) [-1,1] 
If x = sin(a -B)- sin(y — 8), y =sin(B-y)-sin(a — 8), z = sin(y—a)- sin(B — 6), then : 
(a) x+y+z=0 (b) xP +y% 423 = 3xyz 


(c) x+y-z=0 (d) xi +y3 —23 = 3x72 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


19. 


20. 


If X = xcosO@-y sin0,Y =xsin@+ y cos@and X” +4XY +Y? = Ax? + By?,0<0<7n/2,then: 
(where A and B are constants) 


ah b) o=2 A=3 d) B=-1 
(a) 8 P (b) 4 (c) (d) 


If 2a = 2tan10°+ tan 50°; 2b = tan 20°+ tan 50° 
2c = 2tan10°+ tan70°; 2d = tan 20°+ tan 70° 
Then which of the following is/are correct ? 
(a) a+d=b+ce (b) a+b=c (c) a>b<c>od (d) a<xb<c<d 
Which of the following real numbers when simplified are neither terminating nor repeating 
decimal ? 
(a) sin75°-cos75° = (b) log, 28 (c) log35-logs;6 (d) g~(log27 3) 
3 


If a =sinxcos” x and B = cosx sin? x, then : 
(a) a-—f > 0; for all xin( 0,2] (b) a-f <0; for all xin (0.5) 
(c) a+f > 0; for all xin(a 4 (d) a+ <0; for all xin fo 4 
If < <x, then possible answers of ¥2+ 42+ 2cos 49 is/are : 
(a) 2cos0 (b) 2sin@ (c) -—2sin®. (d) -2cos® 
If cot? a + cot? a + cota =1 then which of the following is/are correct: Sa ae 
(a) cos2atana =1 (b) cos2a-tana =-1 = N . 
(c) cos2o —tan 2a =-1 (d) cos2a —tan2a =1 on . 
qe) 
All values of x € “te ia that ——— v3-1 341 ait =4/2are: 2 . 
| 2 sinx  cosx a ON 
| 1 | Of 
@2.. .0e0.5 © = QO FOG 
ried ame 
tay Lee Goal | en‘e can’ bes ae 
sin” x+ cos” x <> O):- 
(a) 3 (b) 4 (c) 5 (d)6 
t 3 
Ifxe 0,5 )and sin x = ——; 
2 J10 
Let k = logy9 sin x + log  cosx + 2log)9 cot x + logy, tan x then the value of k satisfies 
(a) k=O (b) k+1=0 (c) k-1=0 (d) k*-1=0 


If A,B,C are angles of a triangle ABC and tanAtanC = 3; tanBtanC =6 then which is(are) 
correct : 


(a) A = (b) tanAtanB=2 (c) 


=e =3 (d) tanB = 2tanA 
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8. log re 2 is equal to : 


ie a2 (b) 1 (c) 0 (d) -1 


Consider a triangle ABC such that cot A + cotB+ cate = cot 9. Now answer the following : 


9. The possible value of 0 is : 


(a) 60° (b) 25° (c) 35° (d) 45° 
10. sin(A —9) sin (B — 9) sin (C - 8) =: 
(a) tan? 6 (b) cot? 0 (c) sin? 0 (d) cos? 6 


Paragraph for ery Nos. 11 to 12 
vi + cosx Bh 


Consider the function fox)= 


11. If x € (x, 2n) then f(x) is: 


um Xx m Xx m Xx mn x 
(a) cor( Z+ 2) (b) tan( 4+) (c) cor( = -5] (d) tan{ 4 | 


12. If the value of [=] —a+b-vc where a,b,c €N then the value ofa+b+cis: 


(a) 4 (b) 5 (c) 6 (d) 7 
nena oyounag-+° 
yiains BY 477 9 
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Exercise-4 : Matching Type 


If (1 + tan 5°)(1 + tan1 
‘k’ equals : 


(B) | Sum of. positive inte 
a* ~6sinx -5asO0Vxe. 


(C) | The minimum value of — 


(D) | Number of real roots of th 


Maximum value of y =— 


Minimum value of log 


(c) | Minimum — y= 


Maximum value of y 


NAYS 
The values { ae, 


valueofAbe 
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16 95 
(D) Ba 15 Ba 24 
equals to 


(B) | Number of values - 


cots = (1+ cot 6) is 
(C) 
(D) 


If 2-sin* x+ 8sin? x= 
Number of integral values : 
log 4(2x? + 5x + 27)—log (2x -1) 20 


If sin x + cosx = =i then | tan x| is equal to 


of 
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(S) 


(T) 


5. Match the function given in Column-I to the number of integers in its range given in 


Column-II. 


jA> Q; 


A>S;B-+R;C>Q;D-P 


A>P;B>+Q;C>+R;D>S 


A>S; B>Q; C>T; DOR 


A>R,T; B>P; C+>P,Q,R; DQ 


B>R; C>P; DoS 
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f Exercise-5 : Subjective Type Problems 


~Ifa= ; then find the value of ( 


sin 80° sin 65° sin 35° 


. Let P = ——______———_ then the value of 24Pis: 


sin 20°+ sin 50°+ sin110° 


. The value of expression (1 — cot 23°)(1 — cot 22°) is equal to : 
. If tan A and tanB are the roots of the quadratic equation, 4x? -7x+1=Othen evaluate 


4sin7(A + B)—7 sin(A + B)- cos(A + B) + cos*(A +B). 


- Aj AnA3...... Aig is a regular 18 sided polygon. B is an external point such that A, A2 Bis an 


equilateral triangle. If A,gA, and A, Bare adjacent sides of a regular n sided polygon, thenn = 


. If10sin* a +15cos* « = 6and the value of 9cosec*a + Bsec* ais S, then find the value of a : 


. The value of(1 + ne tan 4 + ( + ane ran 2) + c + ‘an! tan 4 + + an” tan 7) 
8 8 8 8 8 8 8 8 


1 2cosa 
+ : 
cosa cos2a 


8. Given that for a,b,c,d €R, if asec(200°) —c tan(200°) = d and bsec(200°) +d tan(200°) =c, 
Bn 2 gd. ae 
then find the value of Gite ee. sin 20°. 
bd —ac 
9. The expression 2 cos : cosm + cos 7 + cos simplifies to an integer P. Find the value of P. 
10. If the expression SIO Sine esi Us OY eeu = tank@, where k <N. Find the 
sin 6 cos 26 + sin 36 cos 66 + sin 48 cos138 
value of k. 
; : a+b\(1 1 1). 
11. Let a =sin10°, b = sin 50°, c = sin70°, then 8abc —+ rae is equal to 
; C a c 
. 3 Pe | ioe a ‘Qn - 3 4n : : b 
12. If sin’ 9+ sin~| 6+ a + sin”| 0+ is = asin bO. Find the value of |-|. 
eee Cy ene a 
2 tan 2’ x : 
13. If §'| ——*— |= tan p” - tang, then find the value of (p + q). 
rai\ cos2” 
14. If x =sec@—tan@ and y = cosec6 + cot 6, then y —-x-xy = 


15. 
16. 


17. 


18. 
19. 


If cos18°—sin 18° = Jn sin 27°, then n = 

The value of 3(sin1—- cos 1)* + G&sin1 + cos1)? + A(sin® 1+cos® 1) is equal to 
If x=a _ satisfy the equation 35” 2c+2c05"x 5 gl-sin 2e+2sin?x _ 28, then 
(sin 2a — cos 2a)? + 8sin 40 is equal to : 

The least value of the expression (sin 6 + cosec 9)? + (cos + sec 0)? VOeERis 


If tan 20°+ tan 40°+ tan 80°— tan 60°= Asin 40°, then 1 is equal to 


wid 7 1) 
037 
ooclasses coil 
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20. If K° lies between 360° and 540° and K° satisfies the equation 
1+ cos10x cos 6x = 2cos* 8x + sin” 8x, then = = 


21. If cos20°+ 2sin? 55°=1+V/2sinK°, K € (0,90), then K = 


22. The exact value of cosec10°+ cosec 50°—cosec70° is : 


23. Let o be the smallest integral value of x, x > Osuch that tan 19x = Sos ne . The last digit 
cos 96°- sin 96° 
of ais: 
24. Find the value of the expression ls all Stace ag) 
cos 20° cos 30° 


25. If the value of cos + cos + cos + cos = 5 Find the value of I. 


26. If cosA = 2 and k sin( 4) sin( 4) = 2 Find k. 
4 2 2 8 
27. Find the least value of the expression 3 sin* x + 4cos” x. 
28. If tana and tanB are the roots of equation x*-12x-3=0, then the value of 
sin?(a + B) + 2sin(a + B) cos(a +B) + Scos7(a + B) is : 
cos 24° sin 162° 


29. The value of ——————____ + —__"— "ee 
2tan 33°sin? 57° sin18°—cos18°tan 9° 


+ cos 162° is equal to : 


30. Find the value of tan 6(1 + sec 26)(1 + sec 40)(1 + sec 80), when 6 = as 


31. If 1 be the minimum value of y = (sin x + cosex x)? + (cosx + secx)* + (tan x + cot x)” where 
x ER. Findi~-6. 
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Exercise-1 : Single Choice 


1. Let x and y be 2 real numbers which satisfy the equations 


(tan? x - sec” y) = = —3and (—sec? x + tan? y) =a, then the product of all possible value’s 


of a can be equal to: 


-2 —3 
a) 0 b) — c) -l d) — 
(a) (b) = (c) (d) 5 
2. The general solution of the equation tan?(x + y)+ cot?(x + y)=1-2x- x? lie on the line is : 
| (a) x=-1 (b) x=-2 (c) y=-l (d) y =-2 
-” &, General solution of the equation 
4 - 7 = ‘ 2 = ee ‘ ah 
ate sin x + cosx = min{l,a 4a + 6} is: = ne 
ee (a) Jett + (-1)" Ww (b) 2nnx+ (-1)" : Be 1 o 
Ot 2 4 - 4 = ~ ow 
a Tt nm 1 es 
OO. (©) n+(CD™ - @) nn+(-D"7 3 B 
a te 4 | 4 YO & 
; (where n € 1,1 represent set of integers) a 0) C3 
-. 4. The number of solutions of the equation. pe mo 
2sin( 5 *) cos 2) sn{ 2 tan = cos” 4 —~3]/+2=Oin[0, 2x] is: i Or 
2 2 2 2 = 
(a) 0 (b) 1 (c) 2 (d) 4 
5. Number of solution of tan(2x) = tan(6x) in (0, 37) is : 
(a) 4 (b) 5 (c) 3 (d) None of these 


6. The number of values of x in the interval [0, 57] satisfying the equation 3 sin? x-7sinx+2=0 
is : 
(a) 0 (b) 2 (c) 6 (d) 8 


ed z. ae 
. The number of different values of @ satisfying the equation cos + cos 20 = —1, and at the same 


Zz 
time satisfying the condition 0 < 0 < 360° is : 
(a) 1 (b) 2 (c) 3 (d) 4 
8. The total number of solutions of the equation max (sin x, cos x) = = for x € (—2n, 5n) is equal to: 
(a) 3 (b) 6 (c) 7 (d) 8 
9. The general value of x satisfying the equation 
2cot? x + 2V3 cot x + 4cosec x + 8 = Ois : (wheren €1) 
Tt 15 v6 wT 
a) nn-— nu+— c) 2nn-— d) 2nn+— 
en O) ate CO) PAR ee 
10. The general solution of the equation sin? x + cos? 3x = 1is equal to: 
(a) x=™ b) x=nn+— c) xa d) x=nn+= 
5 (b) i (c) 4 (d) saa 


11. 


(where n €1) 


Values of x between 0 and 2n which satisfy the equation sin xv 8cos2 x =1 are in A.P whose 
common difference is : 


Tt T T 20 

(a) a (b) 3 (c) 3 (d) 3 
12. Number of solutions of y cosrx = 5in the interval [0, 47] is : E Oo) 
r=l oO S 
(a) 0 (b) 2 () 3 (d) 7 ok 
13. General solution of 4sin? x + tan? x + cosec2x + cot? x —6 = Ois: = * 
“ @ nn+2 (b) 2nn+= (c) nn+2 @)nx-2 QO 
Se x 4 3 6 ao oO 
; [where n eI] = ~ 
14. Smallest positive x satisfying the equation cos* 3x + cos? 5x = 8cos? 4x-cos? x is : i) 
(a) 15° (b) 18° (c) 22.5° (d) 30° = 


15. 


16. 


17. 


18. 


The general solution of the equation sin’? x - cos! x =1 is (where n eI ): 
(a) 2nn+— (b) nn+— (c) 2nn-= (d) nx 
2 2 2 
Number of solution(s) of equation sin @ = sec? 40 in[0, n] is/are: 
(a) 0 (b) 1 (c) 2 (d) 3 
The number of solutions of the equation 4sin? x + tan? x + cot? x + cosec2x = 6in [0, 27] 
(a) 1 (b) 2 (c) 3 (d) 4 


The number of solutions of the equation sin* @ — 2sin? 6 —1 = Owhich lie between 0 and 2zis: 
(a) 0 (b) 2 (c) 4 (d) 8 


TekaClasses.com 


19. The smallest positive value of p for which the equation cos(p sin x) = sin(p cos x) has solution in 


O<x<2nis: 
(ay be <2 eee 
ye 0) 5 oe Car 


2 
20. The total number of ordered pairs (x, y) satisfying | x|+| |= 2and sn 25) =lis: 


(a) 2 (b) 4 (c) 6 (d) 8 


21. The complete set of values of x, x € (3, n| satisfying the inequality cos 2x >| sin x| is : 


~ Tt oT Tm 1 oT 
© (Ee © EME] 


22. The total number of solution of the equation sin* x + cos* x = sin x cos x in [0, 27] is : 


(a) 2 (b) 4 (c) 6 (d) 8 
23. Number of solution of the equation sin =~ - sin > = 2 in the interval [0, 27], is : 
(a) 1 (b) 2 (c) 0 (d) Infinite 


24. In the interval -2, 5 The equation log,;, 9 cos 20 = 2 has 


(a) No solution (b) One solution (c) Two solution (d) Infinite solution 
25. If a and Bare 2 distinct roots of equation acos 6 + bsin @ =C then cos(a + B) = 
2ab 2ab a? +b? a? —b? 
(a) ———~ (b) —-——~ (c) —— (d) ———_-~ 
a? +b? a? —b? a? —b? a2 +b? 


903 903 
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1. If 2cos@ + 2/2 = 3sec@ where 0 € (0, 2x) then which of the following can be correct ? 


(a) cosd = 5 (b) tand=1 (c) sind = = (d) cot6 =-1 
2. In a triangle ABC if tanC < Othen: 
(a) tanAtanB <1 (b) tanAtanB>1 
(c) tanA+tanB+tanC <0 (d) tanA+tanB+tancC >0 
3. The inequality 4sin 3x +5 > 4cos2x + 5sin x is true for x € 
3n on 132 23n 41n 
(a) ln =| (b) |-2 5 2) (c) =, 7 4 (d) [rai 
4. The least difference between the roots of the equation 4cosx(2—3sin2 x) + cos2x+1=0 
VxeRis: 
T ™ T 
(a) equal to 5 (b) > aa (c) < > (d) < = 
5. The equation cos x cos 6x = -1: 
(a) has 50 solutions in [0, 1007] (b) has 3 solutions in [0, 37] 


(c) has even number of solutions in (3,132) (d) has one solution in z, 


6. Identify the correct options : 


(a) ss > Ofora {=| (b) sist < Ofo (=. 
cos 2a 8 48 cos 2a 48 
(c) onze <Ofor a e(-Z.0) (d) snee 0 fo C4 
a 2 COS 48 
7. The equation sin* x + cos* x + sin 2x + k = O must have real solutions if : 
at 
(a) k=0 ee vee (b) Ikls5 
pay Foes eo 
(c) ~3 8KE3 gO ee te eee (d) sepes 
aaa 2 


op. eae2Btoona 


8. Let f(0) = =[cos0- cos * \ coso- cos | cos - cos = | cos0 — cos then : 


(a) maximum value of f(0)V @ eR is ; 


(b) maximum value of f(0)V@eER is = MatnsBySunegr S 
1 903 90 
(c) f(O)= 3 TekoClassescom 


(d) Number of principle solutions of f(@) = Ois 8 


2 2 
sin? 2x + 4sin* x-—4sin? x-cos*x 1 
= — and 0 < x < 0 Then the value of xis: 


4—sin? 2x —4sin? x 9 


9. If 


T ™ 2n 51 
(a) 3 (b) 3 (c) 3 (d) 6 


10. The possible value(s) of ‘6’ satisfying the equation 
sin? @tan 6 + cos” @cot @ — sin 20 =1+ tan0 + cot 
where 6 € [0, 7] is/are : 


(a) , (b) x (c) S (d) None of these 
11. If sin@ + V3 cos® = 6x -x* -11,0< 0 < 4n, x ER holds for 

(a) no values of x and 6 (b) one value of x and two values of 8 

(c) two values of x and two values of 6 (d) two pairs of values of (x, 8) 


viathsBy Sunag: a 
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(a, c) , b,c, | , Cy | »¢ (a, b, c, d) 
(b, c, d) 


Advanced Problems i is Ma i : . ‘ 


n Type Problems 


p 1 for Question Nos. 1to 3. 
alued function defined on R. 
os 3x + sin x and h(x) = f 2Ox)+ +g 2G.) 


1. The length of a longest interval in which the function y = h(x) is increasing, is : 


v5 TT T Tt 
(a) 8 (b) 4 (c) 6 (d) 3 


2. General solution of the equation h(x) = 4, is: 
(a) (4n+ De (b) (8n+ De (c) (Qn+ De (d) (7n+ DF 


[where n €] ] 


3. Number of point(s) where the graphs of the two function, y = f(x) and y = g(x) intersects in 
[0, x], is: 


(a) 2 (b) 3 (c) 4 (d) 5 


we 


2 MathsBySuhag. con 
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x 8sin? x = o.has.sqlution, the 


nber : of integral ‘valpés 4 
log | 2x? + 5x +27)- eg 
pee B ogy 


(C) | Th e ars of solution of 
x? -1|) +0081 (]2x?-5)) = Fis i 


‘ | 
(D) | The nur ber of ordered pair (x, y) satisfying th 
+S y =sin(x + y)and|x|+|y|= 1s 


MathsBysunag. con 
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omeh 


C>P,Q,R; D>Q 
B>P,T; C>R; DOT 


B>Q; C>P; D>R 


1. Find the number of solutins of the equations 
(sin x — 1)? +(cosx - 1)? + (sin x)? =(2sin x + cosx—- 2)? in [0, 2n). 


2. Ifx+siny =2014 and x + 2014cosy =2013,0<ys > then find the value of [x + y]- 2005 


(where [-] denotes greatest integer function) 


3. The complete set of values of x satisfying Zen Ox 
sin 


< Oand sec? x —-2V2 tanx <oin{ 0,5); 


(a,b) U(c, d], then find the value of (+). 
a 


4. The range of value’s of k for which the equation 2cos* x—sin* x+k=0 has atleast one 
solution is [A p]. Find the value of (9p + A). 


5. The number of points in interval |-2.5| , where the graphs of the curves y = cosx and 


; T 1. 
y =sin 3x, "5 aS ; intersects is 


6. The number of solutions of the system of equations : 
2sin? x + sin* 2x = 2 
sin 2x + cos2x = tan x 

in[0, 47] satisfying 2cos? x + sinx < 2is: 
7. If the sum of all the solutions of the equation 3cot2 6 + 10cot + 3 = 0 in [0, 2m] is kn where 

k € 1, then find the value of k. 
8. If the sum of all values of 0, 0 < 6 < 2nsatisfying the equation 

(8cos 40 — 3)(cot 6 + tan 6 — 2) (cot 6 + tan + 2) =12is kn, then k is equal to : 
9. Find the number of solutions of the equation 2sin? x + sin? 2x = 2; sin 2x + cos2x = tan x in 


[0, 4x] satisfying the condition 2cos* x + sinx <2. 


MathsBysuhag.cofi 
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1. In a AABC if 9(a? +b”) =17c? then the value of the expression ETON is 


cotC 
5 
@ = @) 2 (©) 2 @ = 
2. Let H _ the orthocenter a triangle ABC, then esi subtended by side BC at the centre of 
incircle of ACHB is : 
A Tt B+C x Cs B+ = = 
a) —+— b +— c +— d — 
(a) sae (b) 5 3 (c) 3 5 (d) a 


3. Circum tua of a A ABC is 3 units; let O be the circum centre and H be the ae then the 


value of = (AH? + BC*)(BH2 + AC 2)(CH? + AB?) equals : 


(a) 34 (b) 9° (c) 276 (d) 814 

4. The angles A,B andC of a triangle ABC are in arithmetic progression. If 2b2 = 3c2 then the 
angle A is: 
(a) 15° (b) 60° (c) 75° (d) 90° 


5. In a triangle ABC, if tan = tans = ; and ac = 4, then the least value of bis : 


(notation have their usual meaning) 


(a) 1 es (b) 2 (c) 4 (d) 6 

6. Ina triangle ABC. the expression a cosB cosC + bcosC cosA +c cosA cosB oe to: 
a) — b) — = d) = 
@ = o) = © = @ = 


7. The set of real numbers a such that a2 + 2a, 2a + 3, a* + 3a + 8are the sides of a triangle, is : 


(a) (0,0) (b) (5,8) (o) [-2, ~| (d) (5,00) 


MathsBySuhag.con, 
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8. Ina AABC, ZB = 3 and ZC = qiet D divide BC internally in the ratio 1 : 3, then sin (2BAD) i 


sin (ZCAD) 
equal to: 
1 1 1 V2 
Jo b) = ae: Vs 


9. Let AD, BE, CF be the lengths of internal bisectors of angles A, B,C respectively of triangle ABC. 
Then the harmonic mean of AD dee BE gee CF gee @ is equal to : 


(a) Harmonic mean of sides of AABC (b) Geometric mean of sides of AABC 


(c) Arithmetic mean of sides of AABC (d) Sum of reciprocals of the sides of AABC 
10. In triangle ABC, if 2b =a+c and A-C = 90°, then sin B equals : 


[Note : All symbols used have usual meaning in triangle ABC.] 


Sade 
oP ¢ 
« 2 ow 9 7 ae: 2.9 
5 8 4 3 = 
B- =" %& 
11. In a triangle ABC, if 2a cos ) = b+c, then secA is equal to : a Ow 
© © 
mo — 
(All symbols used have usual meaning in a triangle.) ao ° 
n 
(a) i (b) V2 (c) 2 (d) 3 ros pe x 
v3 Sor 
12. Triangle ABC has BC =1and AC = 2, then maximum possible value of ZA is: = . 


T T T 1 
(a) ; (b) 4 (c) 3 (d) 3 


13. AI, 4/3 is an excentral triangle of an equilateral triangle A ABC such that I, I, = 4unit, if ADEF 


is pedal triangle of A ABC, then Ar (Ah IaI3) = 
Ar (A DEF) 


(a) 16 (b) 4 (c) 2 (d) 1 
14. Let ABC be a triangle with Z BAC = oe and AB = x such that (AB)(AC) = 1. If x varies then the 


longest possible length of the internal angle bisector AD equals : 


1 1 

= b) — 
(a) 3 (b) 5 

2 V2 
(c) 3 (d) 3 


15. In an equilateral triangle r,R and r, form (where symbols used have usual meaning) 

- (a) anAP (b) aGP (c) anH.P 

16. wadne pt. Bee 
sinC  sin(B-C) 


(a) A.P (b) G.P (c) H.P 


(d) none of these 


then a”, b,c? are in: 


(d) none of these 


346 


Problems in Mathematics for JEE- 


17. In AABC, tan A = 2, tanB = ; and c = ¥65, then circumradius of the triangle is : 


(a) 65 (b) Of (c) 65 (d) none of these 
7 14 
18. If the sides a, b,c of a triangle ABC are the roots of the equation x? -13x? + 54x -72 = 0, then 


19. 


20. 


22. 


23. 


24. 


25. 


26. 


27. 


cosA cosB- cosC 


the value of + ; + is equal to: 
a 
61 61 169 59 
a) — b) — c) —— (d) — 
144 72 q 144 144 
In AABC, if ZC = 90°, then = . ae pane is equal to: 
a 
Cc 1 R 
a) — b) — c) 2 d) — 

(a) = (b) ORF (c) (d) z 

In a.A ABC, if a” sinB = b? +c”, then: 

(a) ZA is obtuse (b) ZA is acute (c) ZBis obtuse (d) ZA is right angle 
If R and R’ are the circumradii of triangles ABC and OBC, where O is the orthocenter of triangle 
~ABC, then : 

{a) R’ => (b) R'=2R (c) R’=R (d) R' =3R 


‘The acute angle of a rhombus whose side is geometric mean between its diagonals, is : 
(a) 15° (b) 20° (c) 30° (d) 60° 


In a AABC right angled at A, a line is drawn through A to meet BC at D dividing BC in 2: 1. If 
tan(Z ADC) =3then ZBADis: 


(a) 30° (b) 45° (c) 60° (d) 75° 


A circle is cirumscribed in an equilateral triangle of side ‘I’. The area of any square inscribed in 
the circle is : 


412 252 1,2 2 
a) —l b) —l c) =l d) l 

(a) 3 (b) 3 (c) 3 (d) 

If the sides of a triangle are in the ratio 2 : V6 : (V3 +1), then the largest angle of the triangle 
will be : 

(a) 60° (b) 72° (c) 75° (d) 90° 
In a triangle ABC if a,b,c are in A.R and C —A =120°, then 2 

r 


(where notations have their usual meaning) 
(a) V15 (b) 2V15 (c) 3V15 (d) 6V15 
In a triangle ABC, a = 5,b = 4and cos(A —B) = = then the third side is equal to : 


(where symbols used have usual meanings) 


(a) /6 (b) 6V6 (c) 6 (d) (216)*/4 


MathsBySunag.cor 
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28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


Solution of Triangles = 


If semiperimeter of a triangle is 15, then the value of (b +c) cos(B + C) + (c + a) cos(C + A) + 
(a+ b)cos(A + B) is equal to : 


(where symbols used have usual meanings) 

(a) -60 (b) -15 

(c) —30 (d) can not be determined 

Let triangle ABC be an isosceles triangle with AB = AC. Suppose that the angle bisector of its 
angle B meets the side AC at a point D and that BC = BD + AD. Measure of the angle A in 
degrees, is : 

(a) 80 (b) 100 , (c) 110 (d) 130 

In triangle ABC if A:B:C =1:2:4, then (a? —b2)(b? —c7)(c? -a*)= 1.a7b2c?, where i = 
(where notations have their usual meaning) 

(a) 1 (b) 2 (c) 4 (d) 9 

In a triangle ABC with altitude AD, ZBAC = 45°, DB = 3 and CD = 2. The area of the triangle 
ABC is : 

(a) 6 | (b) 15 (c) 15/4 (d) 12 

A triangle has base 10 cm long and the base angles of 50° and 70°. If the perimeter of the 
triangle is x + y cosz° where z ¢ (0, 90) then the value of x + y + z equals : 

(a) 60 (b) 55 (c) 50 (d) 40 

Let H be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of 


incircle of ACHB is : 


A Tt B+C 2 B-C ft B+C 
a) —+-— b +— c +— d +— 

a 2. 2 “) 2 2 o 2 2 o 2 4 

Triangle ABC is right angled at A. The points P and Q are on the hypotenuse BC such that 


BP = PQ =QC. If AP = 3and AQ = 4then the length BC is equal to: 


(a) /27 (b) /36 (c) V45 (d) /54 
In a AABC if b = a(V3 -1) and ZC = 30° then the measure of the angle A is : 
(a) 15° (b) 45° (c) 75° (d) 105° 


Through the centroid of an equilateral triangle, a line parallel to the base is drawn. On this line, 
an arbitrary point P is taken inside the triangle. Let h denote the perpendicular distance of P 
from the base of the triangle. Let h, and h, be the perpendicular distance of P from the other 
two sides of the triangle. Then : 


(a) p=ntte (b) h=,hyhy 
(c) ho Aah (d)  — ha + he)V3 
hy +ho 4 


The angles A, Band C of a triangle ABC are in arithmetic progression. AB = 6 and BC =7. Then 
AC is : 
(a) V41 0) 39 (c) V42 (d) V43 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


C 
In AABC, If A—B =120° and R = 8r, then the value of a equals : 


(All symbols used have their usual meaning in a triangle) 
(a) 12 (b) 15 (c) 21 (d) 31 


5 an 
The lengths of the sides CB and CA of a triangle ABC are given by a and band the angle C is ae 


The line CD bisects the angle C and meets AB at D. Then the length of CD is : 
1 a* +b? . ab ab 
c d) 
(a) a+b (b) a+b ) 2(a + b) ( a+b 
In AABC, angle A is 120°, BC +CA = 20 and AB+ BC = 21, then the length of the side BC, 
equals : 


(a) 13 (b) 15 (c) 17 (d) 19 


A triangle has sides 6, 7, 8. The line through its incentre parallel to the shortest side is drawn to 
meet the other two sides at P and Q. The length of the segment PQ is : 

12 15 30 33 
(a) 5 (b) a (c) pa (d) 9 
The perimeter of a AABC is 48 cm and one side is 20 ci. Then remaining sides of AABC must be 
greater than : 
(a) 8cm (b) 9cm (c) 12cm (d) 4cm 
In an equilateral AABC, (where symbols used have usual meanings), then r, R and r, form : 
(a) anA.P (b) aGP 
(c) anH.P (d) neither an A.P, G.P nor H.P 
The expression {a+ b+c)(b+c~a)(c+a-b)(a+b-c) is equal to: 

4b? 

(a) cos? A (b) sin? A (c) cosAcosBcosC (d) sinAsinBsinC 


(where symbols used have usual meanings) 


Circumradius of an isosceles AABC with ZA = ZBis 4 times its in radius, then cosA is root of 
the equation : 


(a) x*-x-8=0 (b) 8x?-8x+1=0 (c) x2-x-4=0 (d) 4x2 -4x41=0 


A is the orthocentre of AABC and Dis reflection point of A w.rt. perpendicular bisector of BC, 
then orthocenter of ADBC is : 
(a) D (b) C (c) B (d) A 
abe 
If a, b,c are sides of a scalene triangle, then the value of determinant!|b c alis always: 
c a 
(a) =0 (b) >0O (c) <-1 (d) <0 


In a triangle ABC if A:B:C =1:2: 4 then (a? =D) Ce gysan a4 Coie’, where 


_ 903903777 © 
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(a) 1 (b) 2 (c) 3 @ + 


49. The minimum value of are’. in a triangle is (symbols have their usual meaning) 
r 


(a) 1 (b) 3 (c) 8 (d) 27 
50. Ina triangle ABC, BC = 3, AC = 4and AB = 5. The value of sin A + sin2B + sin3C equals 
24 14 64 
a) — b) — — N 
(a) a (b) Se (c) Se (d) None 


51. In any triangle ABC, the value of Seer is equal to (where notation have their usual 
+ COs 


meaning) : 
2R? 
(a) 2R (b) 2r (c) R (d) —— 
= 


52. Ina triangle ABC, medians AD and BE are drawn. If AD = 4; Z DAB = - and Z ABE = then the 


area of the triangle ABC is : 


8 16 32 64 
es b) —— —e d) —— 
© A O38 © 3A O38 


! ; T 
53. The sides of a triangle are sina, cosa, V1+sinacosa for some 0<a< 5 then the greatest 


angle of the triangle is : 
™ ™ 2n ST 
a b) — — d) — 
(a) 5 (b) - (c) - (d) ; 


2 
54. Let ABC be a right triangle with Z BAC = > then = + z) is equal to : 
2R 


(where symbols used have usual meaning in a triangle) 
(a) sinBsinC (b) tanBtanC (c) secBsecC (d) cot BcotC 
55. Find the radius of the circle escriped to the triangle ABC (Shown in the figure below) on the 
side BC if ZNAB = 30°; ZBAC = 2°; AB = AC =5. 
(10/2 + 5V3 -5)(2-¥3) y 
(a) ————— 
2/2 
(b) (10V2 + 5V3 + 5) (2-3) 
2/2 
(c) (10V2 + 5V3 - 5) (2+ 3) 
J/2 


(d) (1ov2 + 5V2+1) (/3 -1) 
2V3 
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56. In a AABC, with usual notations, if b > c then distance between foot of median and foot of 


altitude both drawn from vertex A on BC is: 


2722 2.2 2,,2 2 2,.2_,2 
(ay 2 =) (pb) 2-=° ea (ay P-t+e* =a" 
2a 2c 
57. In a triangle ABC the expression acosBcosC + bcosC cosA +c cosA cosB equals to : 
rs r R Rs 
a) — b) — c) — d) — 
(a) R (b) R (c) rs (d) : 


58. In an acute triangle ABC, altitudes from the vertices A,B and C meet the opposite sides at the 


points D, E and F respectively. If the radius of the circumcircle of A AFE , ABFD, ACED, A ABC be 
respectively R, ,R2,R3 and R. Then the maximum value of R, +R +R; is: 


3R 2R 4R 3R 


59. A circle of area 20 sq. units is centered at the point O. Suppose A ABC is inscribed in that circle 


and has area 8 sq. units. The central angles a, and y are as shown in the figure. The value of 
(sin a + sinB + sin y) is equal to : 


MathsBySunag.com 
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d) = 
QDs 


Solution of Triangles 


Exercise-2 : One or More than One : gs : re C ic ct - ere “ " i : 


1. If, r, rz are radii of the escribed circles of a triangle ABC and ris the radius of its incircle, then 
the root(s) of the equation x? —r (rp + rors + 73h) xX + (hrer3 -1) = Ois/are : 
(a) 7 (b) ry +13 (c) 1 (d) mrorz -1 

2. In AABC, ZA = 60°, ZB = 90°, ZC = 30°. Let H be its orthocentre, then : 
(where symbols used have usual meanings) 


(a) AH =c (b) CH =a (c) AH =a (d) BH =0 
3. In an equilateral triangle, if inradius is a rational number then which of the following is/are 
correct ? 
(a) circumradius is always rational (b) exradii are always rational 
(c) area is always ir-rational (d) perimeter is always rational 
4. Let A,B,C be angles of a triangle ABC and let D = sida j= ne F= _ , then : 


[where D,E,F # me n e1,I denote set of integers 


(a) cotDcotE + cotE cotF + cotDcotF =1 (b) cotD+cotE + cotF =cotDcotE cotF 

(c) tanDtanE +tanE tanF + tanFtanD=1 (d) tanD+tanE +tanF =tanDtanE tanF 
5. Ina triangle ABC, ifa =4,b = 8and ZC = 60°, then : 

(where symbols used have usual meanings) 


(a) c=6 (b) c=4V3 (c) ZA =30° (d) ZB =90° 
6. Ina AABC if — = ce then which of the following is/are true ? 
R 13 
(where symbols used have usual meanings) 
(a) a2+b24+c7=8R* (b) sin? A+sin?B+sin*C =2 
(c) a2 +b? =c? © ahd S . (d) A=s(s+c) 


. wg Ae soy ay be a . 
7. ABC is a triangle Whose‘ciréumcentre, incentre and orthocentre are O,] and H respectively 
which lie inside the triangle, then : 


(a) ZBOC =A (b) ZBIC -245 
(c) ZBHC =n-A (4) ZBHC =n-< 


8. Ina triangle ABC, tan A and tan B satisfy the inequality J3 x? —4x + V3 <0, then which of the 
following must be correct ? : 
(where symbols used have usual meanings) . g yna9- oF 
(a) a2 +b? -ab <c* - (b) a2 +b? >c? narns®) 
(c) a%+b2+4+ab>c? (d) a? +b? <c? 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


If ina AABC; ZC = 30 =V2;b = 2+ 2 then the measure of 2A can be : 


(a) 45° (b) 135° (c) 30° (d) 150° 
In triangle ABC, a = 3, b = 4,c = 2. Point Dand E trisect the side BC. If ZDAE = 6, then cot? @is 
divisible by : 
(a) 2 (b) 3 (c) 5 (d) 7 
In a AABC if 3sin A + 4cosB = 6; 4sinB + 3cosA = 1 then possible value(s) of IC be: 
us T Tt St 


If the line joining the incentre to the centroid of a triangle ABC is parallel to the side BC. Which 
of the following are correct ? 


(a) 2b=a+c (b) 2a=b+c (c) cot cot =3 (d) cots cot =3 


In a triangle the length of two larger sides are 10 and 9 respectively. It the angles are in A.P, the 
length of third side can be : 

(a) 5-6 (b) 5+ V6 (c) 6-5 (d) 6+ V5 

If area of A ABC, Aand angle C are given and if the side c opposite to given angle is minimum, 
then 


2A 2A 4A 4A 
(a) a= j b) b= us oe 
sinC a sinC (c) sinC eA sin? C 
In a triangle ABC, iftan A = 2sin 2C and 3cosA = 2sinBsinC then possible values of C is/are 
(a) = pb) = ce) 2 d= 
3 (b) 6 (c) ji (d) A 
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| (a,b, d) 


(a, c) 
(a, b) 


(a) sin = ee aie a 


(c) cos + cose + cose ~1 
2. A => 
r 


(a) sin’ + sin3 + sin& -1 
2 2 


(c) ee + ebee op cane. 1 


(b) 1-sin4+sin2 + sin 


(d) 1 - cos Bonen Baee 


(b) fc Sein ene 
2 2 


(d) 1 Suse + eee + pee 
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3. Area of ADEF is : 


(a) 2R? cos? 4 \cos?{ 3 \cos?{ © 


(c) 2R? sin? A ene: B) 2 
2 2 


4. The ratio of area of triangle ABC and triangle DEF is : 


yet (b) <1 


5. Area of A ABC is : 
(a) 720 


(b) 1440 


(c) 360 


2 
(d) 2R* cos A Pe call Pe eal 

2 2 
262 (d) <1/2 


(d) 480 


~-(a 0 b) = c) = d) = 
(a) (b) 6 (c) Z (d) 3 
8. In AA,B,C 4, the value of ZA, is: 
3n+A 3n-A Sn—-A 5Sr+A 
fara a by -— == pees d) ——— 
(a) 6 (b) 3 (c) 16 (d) 16 


Ai. 
9. p is equal to : 


(a) xyz (b) (l-x)yQ-z) (c) (l-x) yz (d) x(_-y)z2 


A 
10. = is equal to: 


(a) (-x)yQ-z) (b) (-x)(l-y)z (c) xQ1-y)Q-z) (d) A-x)yz 


log © tose lee 
: oO, 


= has two eq al roots. 
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Also the quadratic eq 


Solution of Triangles 
11. a,b,c are in: 5 Or 
(a) AP (b) GP (©) HP (d) None i eas 
12. Measure of angle C is : o is e 
(a) 30° (b) 45° (<) 60° (d) 90° Sy 
13. The value of (sin A + sin B + sinC) is equal to : 2 © s 
5 12 m Oo 
a) = ieee 
ae vs 200 
8 : 3 Oo 
(c) 3 (d) 2 Ss OF 


14. 1, equals : 
(a) sin A rr (b) sin B _ : (c) sin B sin - (d) sin B + om C 
sn(B + 4) sn? sin’(B + 4) sin + “) 
2 2 2 2 


15. The maximum value of the product (1,1,1, ) x cos'( 2=©) x cos'(¢ 4) x cos'{ 4 =*) is equal 


to: 
1 1 27 27 
a) — b) — c) — d) — 
ae: ere © 64 32 
16. The minimum value of the expression a + a + Sid is : 
sin?A sin?B_ sin?C 
(c) 4 (d) none of these 


(a) 2 (b) 3 


1. Consider a right angled triangle ABC right angled at C with integer sides. List-I gives 
 inradius. List-II gives the number of triangles. 


3. In AABC, ifn = 21, rp =24,r3 = 28, then 


(Where notations have their usual meaning) 
4. 
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B>P; C>»T; DS 


BP; C>R; D>+Q 


. 
. 


B>oS; C3T; D-P 
C>Q 


Do R 


1. If the median AD of AABC makes an angle 7 ADC = ; Find the value of | cot B ~ cotC |. 


2. Ina AABC,a = V3,b =3and ZC = a Let internal angle bisector of angle Cc intersects side AB at 


D and altitude from B meets the angle bisector CD at E. If O, and O, are incentres of ABEC and 
ABED. Find the distance between the vertex B and orthocentre of AO, EQ>. 


3. In a AABC; inscribed circle with centre I touches sides AB, AC and BC at D, E, F respectively. 


Let area of quadrilateral ADIE is 5 units and area of quadrilteral BFID is 10 units. Find the value 
C 


“=() 


in( 4-8) 
sin 
2 


O 


4. If Abe area of incircle of a triangle ABC and A,, Az, Ag be the area of excircles then find the least 


A, A2A3 


value of : 
729 A? 


5. In AABC, b =c, ZA =106°,M is an interior point such that ~MBA =7°, MAB = 23° and 


Z MCA = 0°, then : is equal to 


(where notations have their usual meaning) 
6. In an acute angled triangle ABC, 2A = 20°, let DEF be the feet of altitudes through A, B,C 
respectively and H is‘the“ofthocentre of A ABC. Find 4 geet + Se 

AD BE CF 


7. Let A ABC be inscribed in a circle having radius unity. The three internal bisectors of the angles 


A, B and C are extended to intersect the circumcircle of AABC at A,,B, and C; respectively. 


AA; cos4 + BB, cos? +CC, cos’ 
Then 2 < 2 


sinA + sinB + sinC 


8. If the quadratic equation ax? + bx +c = Ohas equal roots where a, b, c denotes the lengths of 


the sides opposite to vertex A, Band C of the AABC respectively. Find the number of integers in 


the range of me + oe 


sinC sinA 


9. If in the triangle ABC, tan, tan and tan S are in harmonic progression then the least value 


of cot” is equal to: 


10. In AABC, if circumradius ‘R’ and inradius ‘r’ are connected by relation 


R* — 4Rr + 8r? -12r +9 = 0, then the greatest integer which is less than the semiperimeter of 
AABC is: MatnhsBySuhag.cor 
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11. Sides AB and AC in an equilateral triangle ABC with side length 3 is extended to form two rays 
from point A as shown in the figure. Point P is chosen outside the triangle ABC and between the 
two rays such that Z ABP + Z BCP = 180°. If the maximum length of CP is M, then M ; / 2is equal 


to: 


iV €0e: 


pagase|D: 


12. Let a,b,c be sides of a triangle ABC and A denotes its area. 
Ifa=2;A= 3 and acosC + J/3 asinC —b—c = 0; then find the value of (b +c). 
(symbols used have usual meaning in A ABC). 


13. If circumradius of A ABC is 3 units and its area is 6 units and A DEF is formed by joining foot of 
perpendiculars drawn from A, B,C on sides BC, CA, AB respectively. Find the perimeter of ADEF. 
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QO 


x 


tf 
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S]iee. -1 + —1 -—1 
1. Ifsin' xe (0 =) then the value of tan cos Bontcs 2) sin eos (sin) is : 


(a) 1 (b) 2 (c) 3 (d) 4 


2. The solution set of (cot™! x)(tan7! x) +(2 -3) cot! x-3tan7! x- a(2 -3) > 0, is : 


(a) x e (tan 2, tan 3) (b) x € (cot3, cot 2) e Oe 
(c) x €(-0, tan 2) U (tan 3, 00) (d) x €(-«, cot 3) U (cot 2, 0) Oo N : 
3. The value of sec” (ten * 2) + cosec?(cot! 3)is: a Ms yg 
(a) 14 "(by 15 (c) 16 (j17 £ 5 7 
3M w 
4. Sum the series : DQOna 
4 6 8 DOO 
an} (4) +tan7} (<5) +tan7! (5s) ats ois: oO 0 
1+3-4 1+8-9 1+15-16 oO? 
(a) cot! (2) (b) tan™}(2) (c) = @= = 8? 
2 . Se 
5. cot! (Vcosa) —tan~! (Vcosa) = x, then sin x = 
(a) ran’ &) (b) cot*{ $] (c) tana (d) cot] 


6. The sum of the infinite series cot~! (2) +cot7} (22) + cot? (2) +cot! (= isaac oo is: 
4 4 4 4 
(a) 7 —cot}(3) (b) 7 ~tan!(3) (c) 7 +cot7?(3) — (d) 7 + tan7! (3) 


7. The number of solutions of equation cos-'(1—x)+mcos! x = S is : (where m > 0;n <0) 


(a) 0 (b) 1 (c) 2 (d) none of these 


12. 


13. 


14. 


15. 


16. 


17. 


Inverse Trigonometric Functions 361 
8. Number of solution(s) of the equation 2tan7!(2x -1) = cos"! (x)is: 
(a) 1 (b) 2 (c) 3 (d) infinitely many 
a 2 
9. sin] 2 + X |+ cos 5 ome eee 2) equals to : 
[ 4 9 wa 32) 
3m 
(a) = (b) x es ayes 
5 ( a (d) 5 
10. The complete solution set of the inequality (cos! x)? -(sin7! x)? > Ois : 
1 1 1 
(a) [fo +) (b) = +) (©) (40) (a) [1 4 
V2 V2 2 
11. Let a, Bare the roots of the equation x? +7x + k(k — 3) = 0, where k € (0, 3) and kis a constant. 


1 


= J 11 al. 
Then the value of tan“! a + tan7! B+ tan 1 +tan! is: 
7 


b) = 0 oh ee 
(a) 1 (b) 5 (c) (d) 5 
Let f(x) =a+ 2b cos! x, b > 0. If domain and range of f(x) are the same set, then (b —a) is 
_ equal to: 
1 2 et te Shae ae 
(a) 1-— (b) = Viathsbyounag.con 
2 1 9039037779 
(c) —+1 (d) 1+- 
n x  TekaClasses.com 
2 
If (tan~! x)? + (cot x)? = ~~: then x equals to : 
(a) -1 (b) 1 (c) 0 (d) V3 
The total number of ordered pairs (x, y) satisfying | y|=cosx and y = sin"! (sin x), where 


x e€[-2r7, 37] is equal to : 

(a) 2 (b) 4 (c) 5 (d) 6 

If[sin~* (cos~} (sin (tan~! x)))] = 1, where[-] denotes greatest integer function, then complete 
set of values of x is: 

(a) [tan(sin(cos1)), tan(cos(sin 1))] (b) [tan(sin(cos1)), tan(sin(cos(sin 1)))] 

(c) [tan(cos(sin 1)), tan(sin(cos(sin 1)))] (d) [tan(sin(cos1)), 1] 

The number of ordered pair(s) (x, y) of real numbers satisfying the equation 

1+ x7 42x sin(cos”! y)=0,is: 

(a) 0 (b) 1 (c) 2 (d) 3 

The value of tan=! 1+ tan7! 2+ tan™ 3is: 


T 3n on 
(a) 5 © 7 (c) os (d) 3 


18. The complete set of values of x for which 2tan™ x + cos™! f a 


1+x 
(a) (—00, 0] (b) [0, 0) (c) (—o, os 1] (d) [1, 00) 
19. The number of ordered pair(s) (x,y) which satisfy y =tan ! tanx 
16(x? + y7) —48nx + 16ny + 31n” =0,is: 


2 
: came eee ; 
5 is independent of x is : 


and 


(a) 0 (b) 1 (c) 2 (d) 3 
20. Domain (D) and range (R) of f(x) = sin! (cos [x]) where [ ] denotes the greatest integer 
function is 
(a) D=[1, 2), R={0} (b) D=[0, 1), R={-1, 0, 1} 
T Tt Tt 
==/[- = pas _D=f- =<¢-— 0 — 
(o) D=[-1, 1),R {0 =, mh (d) D=[-1,1),R 3° +} 


21. If2sin~! x4 {cos + x} > +{sin7! x}, then x €: (where {-} denotes fractional part function) 


(a) (cos 1, 1] (b) [sin 1, 1] (c) (sin 1, 1] (d) None of these 
22. Let f(x)= xt 4 x? —x7? +4341 and f(sin (sin8))=a, (a is constant). 
f (tan! (tan 8)) =A-a, then the value of Ais: 


(a) 2 (b) 3 (c) 4 (d) 1 
23. The number of real values of x satisfying the equation 3sin™! x + nx —n = Ois/are : 
@). 0 eae (b) 1 (c) 2 (d) 3 
24. Range of flo = =sin) x+x2+4x41is: 
(a) |-2-2,3 =e 6 (b) & + 6 (c) -2 —2 2 (d) [-3, 20) 


25. The solution set of the inequality (cosec™! x)? —2cosec™! x > g (cosec x — 2) 


(—20, a] U[b, 00), then (a + b) equals : 


(a) 0 (b) 1 (c) 2 (d) -3 
26. Number of solution of the equation 2sin~! (x + 2) = cos"! (x + 3)is: 
(a) O (b) 1 (c) 2 (d) None of these 
27. tan} G + tan{ =) +tan7} (=) t+..... 00 = 
3 7 13 
T T T S ae T 
Oe — (b) — ()~- ONES (ds 
2 3 NK 5 6 
28. If tan@ al Hien? == cor) S then xis equal to : Pw oes 
4 9 2 3M : 
1 2 3 QPOs 
a) = b) = o.- > — (d) none of these 
(a) 9 (b) 5 (c) 5 OOO (d) 
= OC 
oo 
= Or 


If 


29. The set of value of x, satisfying the equation tan2(sin™! x) >1is: 


| ee | 
(a) (-1, 1) -—_, > 
se [ V2 =) 
1 1 | 1 1 
(c) [-1, u-(-4.4 d) (-1,1 -|-+.4| 
J2 2 onee J2 2 


30. The sum of the series cot! (3) +cot} (=) +cot™} 22) Avesta oo is equal to : 


(a) cot! (2) (b) cot7!(3) (c) cot ?(-1) (d) cot?) 
31. iff In(cot x) 


- dx =-1in2(cot x) +C 
sin x cosx k 


(where C is a constant); then the value of k is : 
1 
(a) 1 (b) 2 (c) 3 (d) 5 
32. The number of solutions of sin™ x + sin-! (1+ x) =cos! x is/are: 


es si os Mathsbysuhag.com 


33. The value of x satisfying the equation 903903 7779 
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(sin™? x)? - (cos! x)? + (sin™! x) (sin7! x —cos! x) = a6 is 
T ™ T T 
s— b) cos— c) cos— d) cos— 
(a) co 5 (b) 4 (c) (d) 13 
34. The complete solution set of the equation 


sin! i -V¥2-x= cot! (tan/2—x)-sin™} ‘> is : 


2 2 2 
(a) aE (b) p-] (c) 2-0] (d) [-1,] 


2 _— 
35. Let f(x) =tan™? eo) then which of the following is correct : 
x 


(a) f(x) has only one integer in its range (b) Range of f(x) is (4, 4 — {0} 
(c) Range of f(x) is (-, 4 — {0} (d) Range of f(x) is -3, 4 — {0} 
36. If tan7! , +tan?} 5 = ; cos! x then x is equal to : 
(a) 7 ye (b) 2 (c) : (d) None of these 


ee a ae ee ae Oe 
eee tee 


ee ee bey 
OD292ABLDQo sgt 


37. The set of values of x, satisfying the equation tan“(sin~* x)>lis: 


(a) (-1,1) (0) [ | 
1 1 1 1 
@ Etn-[-+4 (d) ¢ )-|-+.4] 


38. The sum of the series cot™? (2) +cot7 (2) +cot™ (2) teases co is equal to 


(a) cot~!(2) (b) cot! (3) (c) cot? (-1) (d) cot™!(1) 


39. The number of real values of x satisfying tan~! +tan7} (= ee is : 
: 1-—x?2 x3 4 


(a) 0 (b) 1 (c) 2 (d) infinitely many 


40. Number of integral values of ) such that the equation cos! x + cot~! x =i possesses solution 
is: 


(a) 2 (b) 8 (c) 5 (d) 10 


41. If the equation x3 + bx? +ex+1=0 (b <c) has only one real root a. 


Then the value of 2tan7! (coseca) + tan7! (2sin a sec? a)is: 


TU T 
(a) aes (b) -n (c) 3 (d) x 
42. Range of the function f(x) = cot~!{—x} + sin7! {x} + cos! {x}, where {-} denotes fractional 
part function 
3n 3x 3n 3% 
(a) (2.x) b) =, "| (©) =, x (a) (2, "| 


43. If 3<a< 4then the value of sin! (sin[a]) + tan7? (tan[a]) + sec! (sec[a]), where [x] denotes 
greatest integer function less than or equal to x, is equal to: 


(a) 3 (b) 2n-9 (c) 2x-3 (d) 9-2n 
44. The number of real solutions of y + y? = sinx and y + y? =cos~! cosx is/are 
(a) O (b) 1 (c) 3 (d) Infinite 


45. Range of f(x) = sin“! {x -1] + 2cos7! [x — 2] ([-] denotes greatest integer function) 


T Tt Tc 1 3n 
(a) {-Z.o} ©) {£.2n| (o) {2.3} (a) {= 2n} 
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1. f(x) = sin! (sin x), g(x) = cos”! (cos x), then : 


(a) f(x) =g(x) if x -(a *) 


(b) fx) < git x e( 2,22) 
(c) fx) < g(a it{ n=) 


2. The solution(s) of the equation cos~ 


1 
(a) x? _v5-1 
2 


(d) f(x) >g(Xifxe [x =) 


x=tan! x satisfy 


2_ J/54+1 
(b) x“ = a 
(c) sin(cos~! x) V5-1 


3. If the numerical value of tan 


cos” (4+ tan7! (2 
Rao ek 
and their H.C.E is 1 . 


(d) tan(cos™! x) = v5-1 
| 2)) is (=) where a, b are two positive integers 
(a) a+b=23 


(b) a—-b=11 


(d) 2a = 3b 
(b) 3 (c) 2 

5. Consider the equation sin™ Gr —6x + 2) +cos k= then : 
(a) the largest value of k for which equation has 2 distinct solution is 1 


(b) the equation must have real root if k « (-: 1 


(c) 3b=a+1 
4. A solution of the equation cot™! 2 = cot! x + cot~!(10— x) where 1 <x <9is: 
(a) 7 


(d) 5 


3° 5 
OF Oo 
or 
; ; 1 Sot © 
(c) the equation must have real root if k < [-1 = Re) fs 
NOS 
(d) the equation has unique solution if k = — oO (o)) oO 
nm © 
6. The value of x satisfying the equation SO : 
3 © oO? ‘ 
(sin7! x)? —(cos™! x)? + (sin7 x) (cos! x) (sin~! x-cos! x)= a6 a 
can not be equal to: 
T 
a) cos— 
(a) 5 


b) cos= 
(b) i 


(c) cos 


l.Ifxe aoe , then sin"1(sind is : 
2 2 b 
) 3 


15 T T 
(a) “3 (b) — (c) 2 
2.Ifxe yy , then lim b cosy is : 
2 ya 
1 1 
(a) a (b) -3 (c) a 
Math 
SB S 
903 A 3 a9.con 
Tekoc; 779 


(d) 3 


sw) dvdnoed Problems ih Mathematics for JEE 


$la nia ala. 


then A —B can be equal to Le. 


pl ac ae 
 =—+ 2tan™ — 
ae sae a <a 


"(El denotes greatest integer function) 
If x e 1, then the value ofsin{ 2 tan patie tan ix 


sin“! x— cos! x = sin*(3; 
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Inverse Trigonometric Functions 


3. 


‘If the cauation cos” : 


possess solution, ‘then th 
anneal value ate ki is. 


* 


369 


BoS; C>P; DOR 
B>Q; C>R; D-S 
B>R; C>P; D> Q 


BoP; C>Q; DoS 
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1. The complete set of values of x satisfying the inequality sin7!(sin5) > x*-—4x is 
(2-4/2 ~2n, 2+ -VA—2n), then A = 

2. Ina AABC ; if (II, )? + (II 3 )* = R2, where I denotes incentre ;1,,I2 and, denote centres of 
the circles escribed to the sides BC,CA and AB respectively and R be the radius of the circum 
circle of AABC. Find 1. 


3. If 2tan7! Ee sin! S =~-cos™} eS then A = 
5 5 nr 


4. If 2tan"! Pu sin! 2 =-cos! cL then A = 
5 5 65 


90 2 
5. If > 2cot™ [etas) = kn, then find the value of k. 


n=0 


6. Find number of solutions of the equation sin~! (|log2 (cos x) -1|) + cos! ( | 3log2 (cos x) -7]) 
= m if x €[0, 4n]. 
Maths BySuhag.con 
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1. The minimum value of x? + y? +27 ifax+by +cz =p,is: 


2 2 2.42, .2 
(a) (2) (b) (c) at +bt +c" (d) 0 
a+b+4+c az +b24+c2 p” 


> > 
2. If the angle between the vectors a and b is 7 and the area of the triangle with adjacent sides 


> > eed 
equal to a and b is 3, then a. b is equal to : 
(a) V3 (b) 2V3 (c) 4V3 (d) ‘8 


3. A straight line ou the sites ABA AC and hid of a parayeiograin ABCD at as B,,C, and D, 
respectively. If AB, = AB, AD, =o AD and AC, = “2 ac AC, where 4,,A2 and A3 are 
positive real numbers, then : 

(a) 24,43 and Az are in AP (b) 44,43 and A, are in GP 
(c) 4,43 and Az are in HP (d) 4, +Ag +A3 =0 
ad RY oR > pnp a 2? i i a 
4. Let a = 21+ j-2kand b =i+ j. If ¢ is a vector such that a: ¢ =| ¢|,| c— a|= 2/2 and the angle 
>> 9 
(ax b)xc 


23> OS aah ; 
between ax b and c is 30° then is equal to : 


2 3 
(a) = (b) 5 (c) 2 (d) 3 


a aA A A 
5. If acute angle between the line r =i+ 2j+ i.(4i — 3k) and xy-plane is 6, and acute angle 
between the planes x + 2y = Oand 2x + y = Ois 09, then (cos? 6, + sin? 85) equals to : 
2 


1 3 
1 b) — va = 
(a) (b) (c) 3 (d) 
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6. If a,b,¢,x,y.@ are real and a7 +b* +c? =25) x? +y? +27 =36 and ax + by +cz = 30, then 


a+b+c 
———— is equal to: 
xX+y+2Z 
6 5 3 
1 = c) = oir 
(a) (b) . oO ae 


7. Ifa aand b are non-zero, non-collinear et WE Gs d= 2, 2,3 pe be land ee between a 


She 


and bi Pa If e is any vector such that r-a = aoF ERO 8 GA a- 10b)- fas b) = 4/3 and 


satisfy to ee 2a a- 10b = r(ax b), then 1 is equal to : 


(a) ; (b) 2 (c) ; (d) None of these 
> mn z ~ > : > A ‘i 
8. Let a = 31+ 2j+ 4k; b = 2(i+ kK) and ec = 4i+ 2j+ 3k. Sum of the values of ‘a’ for which the 
> > > ix - 
equation x a+ y b+ z ¢ =a (xi+ yj + zk) has non-trivial solution is : 
(a) -1 (b) 4 (c) 7 (d) 8 
Si a a a a) 
aaab ac 
> An 4 > AO 4K > , ‘ >> 2~> 32 OS 
9. Ifa=i+j+k, b=i-j+h, c =i+2j-k, then the value of|b-a b-b_ b- c/is equal to: 
a in i a a 
caeb ce 
me 2 (b) 4 (c) ei 64 


10. If a a and b are two vectors such that | a= 1, |b|= 4, a: b= 2: Ife c= (Qa ax b)- 3b, then angle 
pais b and c is : 


T 2n 5 
(a) - (b) 3 (c) 3 (d) ra 


a i a aa ann meen Pn ee 
11. If a, b, care unit vectors, then the value of| a- 2b|*+|b-2e¢| +| ¢— 2 a|* does not exceed to: 
(a) 9 sae 12 (c) 18 (d) 21 
12 


The adjacent side eects OA and OB of a rectangle OACB are a and b respectively, where O is 


the origin. If 16| ax b |=3(/a al +| b |)? and @ be the acute angle between the diagonals OC and 
AB then the value of tan(@/2) is : 
1 


1 1 1 
al b) = -_— d) — 
(a) 5; (b) (c) ia ( ae 


13. The vector AB = 3i+ 4h and AC = 5i- 2j + 4k are the sides of a triangle ABC. The length of 
the median through A is : 


(a) /288 ©) VflathsBySuHSg Xa. (4) 18 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 
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- ee x Pend Qo A > ee x 
If a = 21+ Aj + 3k; b = 31+ 3j+ 5k; ¢ = Ai + 2j + 2K are linearly dependent vectors, then the 
number of possible values of i is : 
(a) 0 (b) 1 (c) 2 (d) More than 2 


a i a 
The scalar triple product [a+ b- c b+ c a ct+a- bli is equal to : 


(a) 0 (b) [ab c] (c) fab c] (d) 4fab c] 


If 4 and b are unit vectors then the vector defined as Vv = (ax b)x (a+ b) is collinear to the 
vector : 

(a) a+b (b) b-a (c) 24-6 (d) 4+ 2b 

The sine of angle formed by the lateral face ADC and plane of the base ABC of the tetrahedron 
ABCD, where A = (3, — 2,1); B = (3,1,5);C = (4,0, 3) and D =(1,0,0), is: 


2 5 3/3 a) 
(a) —— (bd) — Q. 22 (d) —= 
J29 (29 29 J29 
Let ar = xpi + yd +2,k, r =1,2,3 be three mutually perpendicular unit vectors, then the 
X% Xq Xz 
value of|y,; yY2 Y3\/is equalto: 
4, 22 43 
(a) 0 (b) +1 (c) +2 (d) +4 


ISO > 
Let a, b, e be three non-coplanar vectors and r be any arbitrary vector, then the expression 
73> > a eed > > 7 SO > 3 > > 
(ax b)x (rx c) + (bx e)x (rx a) + (ex a)x (rx b) is always equal to : 
anemia. aa aien en aliee 273 > > 
(a) [abe]r (b) 2[abe]r (c) 4[abe]r (d) 0 
—" — 
E and F are the interior points on the sides BC and CD of a parallelogram ABCD. Let BE = 4 EC 
— —_ — — 
and CF = 4 FD. If the line EF meets the diagonal AC inG, then AG = 2 AC, where 1 is equal to: 


1 21 7 21 
a) — b) — cd — d) — 
(a) 7 (b) 35 (c) 3 (d) = 
> a ee A oe a ier iene 
If A, bare unit vectors and ¢ is such that e = ax e+ b, then the maximum value of[a b clis: 
1 3 
1 b) = c) 2 d) — 
(a) (b) 9 (c) (d) 5 
1 2 383 225. 3 14 13 x 
Consider matrices A=|4 1 2)|;B=/4 1 -1{|;C =/12/;D=/11|;X =|y]| such that 
1 -1 1 22 3 2 14 z 


solutions of equation AX =C and BX = D represents two points P(x, , y,,2, ) and Q(X2, 2,29) 
respectively in three dimensional space. If P’Q' is the reflection of the line PQ in the plane 
Let Y + B= 2 baie the point which does not lie on P’Q’ is : 


(a)= a Wijk 7 a (5, 3, 4) (c) (7, 2, 3) (d) (1, 5, 6) 


Le a 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


The value of a for which point M (od + 2j +k), lies in the plane containing three points 
A(i+ j+k), B(2i+ 25+ &) andc (3i-k) is: 
1 1 
a) 1 b) 2 = d) -— 
(a) (b) (c) : (d) : 


Qis the image of point P(1, — 2, 3) with respect to the plane x — y + z = 7. The distance of Q from 
the origin is : 


70 1 {70 35 15 
ee bea oes [bs 
(a) ; (b) VG (c) 3 (d) 5 


a, b and a - bare unit vectors. The volume of the parallelopiped, formed with @ b and ax bas 
coterminous edges is : 
(a) 1 (b) + () 2 (@ > 

4 3 4 


A line passing through P(3,7,1) and R(2, 5,7) meet the plane 3x + 2y + 11z -9 = Oat Q. Then 
PQ is equal to: 
5V41 1 50V41 25V41 
(a) pial (b) val (c) vat (d) val 
59 59 59 59 


32S > a i a > > > > 3 
If a, b and ¢ are three non-zero non-coplanar vectors and p=a+b-2¢c; q=3a-2bic 


> 3 > > 
and r = a—4b+ 2c are three vectors such that the volumes of the parallelopiped formed by 


aie iain ; ; ; V. 9 
a, b, cand p, q, r as their coterminous edges are V, and V» respectively. Then a is equal to: 
1 


(a) 10 (b) 15 (c) 20 (d) None of these 

If the two lines represented by x+ay =b; z+cy =d and x=a'y+b’; z=c'y+d' be 
perpendicular to each other, then the value of aa’ + cc’ is: 

(a) 1 (b) 2 (c) 3 (d) 4 


=> ic A A a > A A 
The distance between the line r = 2i- 2j + 3k + A1(i—j + 4k) and the plane r- (i+ 5j+k) =5 


is : 
10 10 3 10 
(a) — b) ——= (c) — (d) — 
9 ” 3/3 10 3 
ee ee ae ee i 9S > 3 O 3 FS 
If (ax b) x ¢ = ax (bx c), where a, band e are any three vectors such that a.-b + 0,b- ¢ = 0, 
~> > 
then a and care: 
(a) Inclined at an angle of. (b) Inclined at an angle of - 
(c) Perpendicular (d) Parallel 


MathsBySuhag.con 
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ce e,e e . e . ie a 4 
31. Let r be position vector of variable point in cartesian plane OXY such that r- (r+ 6j) =7 cuts 


the co-ordinate axes at four distinct points, then the area of the quadrilateral formed by joining 
ese punts is : 


(a) 4/7 (b) 6V7 (c) 7V7 (d) 8V7 
32. If| al= 2 | b|= 5 and a b = 0, then ee (ax (ax (ax (ay (as b))))) is equal to : 
(a) 64a (b) 64b io: 64a (d) -64b 


> > > 
33. IfO (origin) is a point inside the triangle PQR such that OP + k, OQ +k, OR = 0, where k,, ky 


are constants such that pce FOE) = 4, then the value of k, + k, is: 
Area (AOQR) Hes 
(a) 2 (b) 3 Sits, satin AO ok (d) 5 


34. Let PQ andQR be diagonals of adjacent faces ofa rectangular box, with its centre at O. If ZQOR, 
/ROP and ZPOQ are 0, band ¥ respectively then the value of ‘cos@ + cos$+ cos?’ is : 


(a) -2 (b) -/3 (c) -1 (d) 0 
> > > 
a b c 
ee ie A Mie 
35. The value of|a'p b-p_ ce: pjis equal to: 
i, 
aq bq eq 
a ee a ee 2 a a i i i i 
(a) (px q)[axb bxe cx al] (b) 2px q)[axb bxe cx al] 
a ee ls Se > - ee ee ee 
(c) 4px q)[axb bxe cx al] (d) (px q) y[axb bx ec cx al] 
> > > > > > 2 aie a+b+c 
36. If r =a(mx n)+b(nx 1) +c (1 x m) and[I mn] =4, find 
> > 7? 
r-(1+ mn) 
1 1 
ical b) — 1 d) 2 
(a) 4 (b) 3 (c) (d) 


> Oo > 
37. The volume of tetrahedron, for which three co-terminus edges are a, b and ¢, is k units. Then, 


> 2S > > > 
the volume of a parallelepiped formed by a— b, b + 2c and 3a - cis: 


(a) 6k (b) 7k (c) 30k (d) 42k ¢ 
38. The equation of a plane passing through the line of intersection of the planes : —) Ns & 
x+2y +z—-10=0 and 3x+ y —z = Sand passing through the origin is : & A, & 
(a) 5x+3z=0 (b) 5x-3z=0 oe AN ge" 
(c) 5x+4y + 32 =0 (d) 5x-4y + 3z =0 SS S 2 
aD 
ES) 
» 
ZOO 
Ss Oo as 
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39. Find the locus of a point whose distance from x -axis is twice the distance from the point 


(1, -1, 2): 
(a) y*+2x-2y —42+6=0 (b) x*+2x-2y -42+6=0 
(c) x? —2x+2y —42+6=0 (d) z* 2x + 2y -42+6=0 
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@ Exercise-2 : One or More 


1. If equation of three lines are : 


—=2s =; ==> — = —— = —_, then 
i 23°72. 1. 8 1 1 0 
which of the following terement(s) Eyate correct ? 2 r 5By S uha g COL. 
(a) Triangle formed by the line is equilateral Wain 7 7 9 
(b) Triangle formed by the lines is isosceles 9 O 3 9 O 3 7 
(c) Equation of the plane containing the lines is x + y =z Te koClasse s.com 
33 


(d) Area of the triangle formed by the lines is Pe 


> rs me w > Me te - * x 
2. If a=i+6j+3k; b=3i+2j+K and ec =(a+1)i+ (B-1)j+k are linearly dependent 
a 
vectors and | ¢|= /6; then the possible value(s) of (a +B) can be : 
(a) 1 (b) 2 (c) 3 (d) 4 
3. Consider the lines : 
x-2 y-1 242 
| Ee ea, 
1 7 -5 
[o:x-4=y+3=-% 
Then which of the following is/are correct ? 
(a) Point of intersection of L, and L, is (1, -6, 3) 
(b) Equation of plane containing L, and Lo isx+2y+3z+2=0 


wiatnsByounay.- 
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(c) Acute angle between L, and L, is cot! (2) 


(d) Equation of plane containing L, and L, is x + 2y + 22 +3=0 


4. Let 4,6 and @ be three unit vectors such that a= 6 + (bx é), then the possible value(s) of 
|a+b+@/? canbe: 


(a) 1 (b) 4 (c) 16 (d) 9 
5. The value(s) of » for which the straight lines r = 3i- 2j- 4k + my (i-j+phk) and 
r = 5i- 2j +Kk+ roi + uj + 2k) are coplanar is/are : 


(a) 3 «88 ) 2 +88 Sa 83 (a) = 188 


6. fix ((a—j)x i] +jx{(a—k)x jl +hex{(a-i)x kl = Oand a =xd+yj + oh then: 


(c) 


(a) x+y =1 (b) ytass (c) x+2=1 (d) None of these 


th. ae ge a fae 0 
Se ges mes Le Pe Coes 
wo VY ae . 
° Pars | La oo at 
ompegedbiwt ~ 


Fe ice tite ties tite aie 
7. The value of expressionfax b ex d ex f]is equal to: 


10. 


11. 


(a) [abd][ce f]-[abclidef] (b) [abellf ed]-[ab flle cd] 
() [edal]lbe fl-[edb]lae f] (d) [bed][ae f]-[be f]laed] 


a ened > 
. If a,b, ¢ and d are the position vectors of the points A,B,C and D respectively in three 


7 > > > > 
dimensiona] space and satisfy the relation 3a—-2b+ c—2d =0, then: 
(a): -A,B,¢ and D are coplanar 
(b) The line joining the points B and D divides the line joining the point A and C in the ratio of 
2:1 
(c) The line joining the points A and C divides the line joining the points B and Din the ratio of 
it 


a in ie > 
(d) The four vectors a, b, ¢ and d are linearly dependent. 


. If OABC is a tetrahedron with equal edges and p, q,# are unit vectors along bisectors of 


—> —> — 
OA 7 OB ~*~ OC 


eae 
OA, OB :OB, OC :OC,OA respectively and 4 = ——_,, b = —_, ¢c = —_,, then : 

° — — — 

i cai |OA| | OB| |OC| 
ae [abe]  3V3 (b) [a+b b+ee+al_ 33 
 [pqe] 2 [p+QqQ+ft+p]l 4 
©) [a+b b+ee+al _ 3V3 (@) [aba _3v3 
[pqf] 2 [p+q Q+f f+ p) 4 


> 
Let & and @ are unit vectors and |b|=4. If the angle between & and ¢@ is cos (3) ; and 


= 


b-— 2@ = 1a, then the value of ) can be : 
(a) 2 (b) -3 
(c) 3 (d) -4 


Consider the line L;: x = y =2 and the line Lp: 2x + y +2-1=0=3x+y + 22-2, then: 


(a) The shortest distance between the two lines is —s 


J2 
(b) The shortest distance between the two lines is J2 
(c) Plane containing the line L, and parallel to line L; isz -x+1=0 


(d) Perpendicular distance of origin from plane containing line L, and parallel to line L, is 7 
MathsBySuhag.con. 
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12. 


13. 


14. 


15. 


16. 


17. 


> ; > OS > 5 > 3 >> > 
Let r =sinx(ax b)+cosy (bx c)+2(ex a), where a,b and e¢ are three non-coplanar 


> > > 9 
vectors. It is given that r is perpendicular to a+ b+ e. The possible value(s) of x? + y 2 is/are : 


2 

(a) x? (b) a 
35n2 377 
Oa QQ 


> 3S > > > > > 3S > > > FS 
If (ax b)x (ex d)=ha+kb=re+sd, where a, bare non-collinear and c, d are also 


non-collinear then : 


(a) h= [bed] Gitta di 
cy Pla ao (secte bc) 


Seed 
Leta Ai areal numees dnd a a=it+t 2}, pe =2i+ aj +10k, y = 12i + 20j + ak be three vectors, 


then aa B and a are linearly independent for : 

(a) a>O (b) a<0O 

(c) a=0 (d) No value of a 

The volume of a right triangular prism ABCA, B,C, is equal to 3. If the position vectors of the 


vertices of the base ABC are A(1, 0, 1); B(2, 0, 0) and C(O, 1, 0), then the position vectors of the 
vertex A, can be: 


@ 222 |. (b) (0, 2, 0) 

(c) (0, -2, 2 (d) (0, -2, 0) 

If a= ee b Savi. and x =zit xjtyk, then ax (b x e)is: 

(a) Parallel to (y - —z)it (z - x)j +(x- y)k 

(b) Orthogonal to i+ jt k 

(c) Orthogonal to (y + zit (z+ x)j +(x+y) k, 

(d) Orthogonal to x i+ y j + zk 

If a line has a vector equation, r =2i+ 6j +2- 3j) then which of the following statements 
holds good ? 

(a) the line is parallel to 2i + 6j 

(b) the line passes through the point 3i + 3j asBY Suna 
(c) the line passes through the point i+ 9j 
(d) the line is parallel to xy plane 9 0 3 classesoO™ 


18. Let M,N, P and Q be the mid points of the edges AB, CD, AC and BD respectively of the 
tetrahedron ABCD. Further, MN is perpendicular to both AB and CD and PQ is perpendicular to 
both AC and BD. Then which of the following is/are correct : 


(a) AB=CD (b) BC =DA 
(c) AC =BD (d) AN =BN 
- 7? «K fyi mar eS A 

19. The solution vectors r of the equation rx i = j + kand rx j = k + irepresent two straight lines 

which are : 

(a) Intersecting (b) Non coplanar (c) Coplanar (d) Non intersecting 
20. Which of the following statement(s) is/are incorrect ? 

(a) Thelines*—* = WOO G ea ae orthogonal 

-3 -1 -1 -1 -2 2 


(b) The planes 3x — 2y —4z = 3 and the plane x — y —z = 3 are orthogonal 
(c) The function f(x) = In(e ae oy ) is monotonic increasing V x ER 


(d) If g is the inverse of the function, f(x) = In (e~? + e* ) then g(x) = In (e* -e~7) 


: —> K * x RK 
21. The lines with vector equations are; 4, =-3i+6j+A(-4i+3j+2k) and 


> A A A OA 

ro =—2i+7j+p(—4i+ j+k) are such that : 
(a) they are coplanar 

(b) they do not intersect 


aa MathsBySuhag.com 
(d) the angle between them is tan”! (3 / 7) 9039037779 
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(a, c) 
(a, c, d) 
(a, b, c) 
SA 


Vector & 3Dimensional Geor 2 St yo Bee 


383 


is S. P is a point equine: oe A,B .C and the ig ' 0. a 


1. The z-coordinate of H is: 


(a) 1° * 12 (c) 1/6 (d) 1/3 
2. The y- Sebi SingGChOs is.: 
(a) 5Y¥6.e922@R | Octb)s V3 (c) 1/6 (d) 1/2 
3. PA is equal to: 
3 3 
1 b 2 — — 
(a) (b) /2 © 5 (d) 5 


4. If foot of perpendicular from A and B to the plane zare P and Q respectively, then length of PQ 
be: 


(b) |(b-a)-n| (c) | (d) |(b-a)x | 


|n| |n| 


> > 
(b-a)xn| 
a 


or 
5. Reflection of A(a) in the plane x has the position vector : 


iG): an="=G@2an)a (b) a-—-_-(d-a-n)n 
(n)? (n)? 
> 2 7°? Oo » . > 
(c) a+ ——(d+an)n (d) at+——n 
(n)? (n)? 


> > 
6. If a plane 7, is drawn from the point A(a) and another plane x, is drawn from point B(b) 
parallel to 7, then the distance between the planes n, and zz is: 


(a) eS (b) |(a-b)-n| (© \(a-b)xn| @) KecP)xal 
|n| | n| 


MathsBySunhag.com 
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thse tka for Question Nos. 7 to 9 


“Consider a pba Tk: r- (2i+j- -k)= : 5, a line dur r =(3i- j + 2k) + 2.(2i- ve ~{) and a 
point A (3,- 4,1). Lo is a line passing. through A intersecting L, and parallel to plane II. 


7. Equation of Lz is: 
> A A 
(a) 7 (1+ nis (2 an +(1 ish ER MathsBySuhag.com 
(b) r =(3+A)i-(4-20)j+01+ 3A) k;AeER 903 903 7779 
() r=(8+2)1-(44+30j+0-kAER TekoClasses.com 
(d) None of the above 
8. Plane containing L, and Lz is: 
(a) parallel to yz-plane (b) parallel to x-axis 
(c) parallel to y-axis (d) passing through origin 
9. Line L, intersects plane [Il at Q and xy-plane at R the volume of tetrahedron OAQR is : 
(where ‘O’ is origin) 
3 


(a) 0 (b) as © 5 (d) 


Paragraph for Question Nos. 40 to 1 


Consider three planes : OS go ees 
2x4 py + 62 = Bx + a+ +q= a Bisrid x x ey: ee 2 


10. Three planes intersect at a point if : 


(a) p=2,q#3 (b) p¥2,q#3 (c) p¥#2,q=3 (d) p=2,q=3 
11. Three planes do not have any common point of intersection if : 
(a) p=2,q¥3 (b) p#2,q#3_ (c) p#2,q=3 (d) p=2,q=3 


Paragraph for Question Nos. 12 to 14 


The points A, B andC with position vectors a, b andc € respectively lie on a circle centered at 
origin O. Let G and E be the centroid of AABC and AACD respectively where D is mid point of 


AB. ~ 
12. IfOE andCD are mutually perpendicular, then which of the following will be necessarily true ? 
> FSF > 53> > lS > 9 
(a) |b-al=|c-a| (b) |b-al=|b-c| 
> 9 > => > > > 2 > 3S 
(c) |e-al=|e-b] (d) |b-al=|c-al=|b-c| 


13. IfGE and CD are mutually perpendicular, then orthocenter of AABC must lie on : 
(a) median through A (b) median through C 
(-’ angle bisector f eirough A 7 (d) angle bisector through B 


—F > —> > 


14. os AC AB x AC ]= AL AE AG AE x AG], then the value of A is: 
(a) - (b) 18 (c) -—324 (d) 324 


Tekoctassed ne 
15. Shortest distance between the skew lines AB and CD : 


@ 5 @) = © 4 @ = 

16. IfN the foot of the sae et from point Don Fe plane face ABC then oe position vector 
of N are: 
(a) (-1, 1, 2) (b) (1, ~1, 2) (c) (1,1, -2) (d) (-1, -1, 2) 


17. If the point P divides OQ in the ratio of 1:1, then yp is : 
2 2 2 

facil = ea 7) penal 

(a) 19 (b) 7 (c) is (d) 9 


18. Ifthe ratio of area of quadrilateral PQBR and area of AOPA is n then (6 — a) is (where a and Bare 


coprime numbers) : 
(a) 1 (b) 9 (c) 7 (d) 0 


.| @ |-10.| ) 


duoceh jn aie 1 then. 
i ee 
[axb bxc ex ais 


If a and b are ase unit vectors inclin 


ee. es 
l6[a b+(axb) b 


non-zero vector, the 


Se¢ CP lintersecting 
Perpendicular 


‘Parallel 


Coincident 


MathsBysuhag.cor 
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A>Q,S8;B>R;C>P,Q;D>P 


A>R;B>P;C>S;D3Q 


jA—> P,R; B>P,Q,S;C->P,Q,R,S;D—>P,T 


. A straight line L intersects perpendicularly both the lines : 
x+2_y+6_ 2-34, ,x+6_y-7 _2-7 


2 3 -10 4 ~3 —2 
then the square of perpendicular distance of origin from L is 
. Ifa, band @are non-coplanar unit vectors such that [abé] =[bx @ @xa ax b], then find the 
projection of b + @on ax b. 
. LetOA, OB, OC be coterminous edges of a cuboid. If, m,n be the shortest distances between the 
sides OA,OB,OC and their respective skew body diagonals to them, respectively, then find 


1,1,1 \ 
127 m2 n? 

(2 ,i, 1 ) 

OA2 OB? Oc? 


— 7 > > 
. Let OABC be a_ tetrahedron whose edges are of unit length. If OA = a, OB = b and d 


—7 > => > > 2 ?p 
OC =a(a+ b)+f(ax b), then (af)* == where p and q are relatively prime to each other. 
q 


Find the value of 2] where [-] denotes greatest integer function. 
p 


> > 

. Let vy, be a fixed vector and vo -|3}: Then for n=O a sequence is defined 
> > ro 171 > > a ; a 
Vind = vor(5) 7 °. ; 3 V, then lim Vn (5. Find B 


. If A is the matrix 1 -3 , then A-14241,3 wesees + _i At ao, oa 2 la . 
-1 1 3 9 3 


Find 


ola 


(2n +1)! (2n + 2)! 
2. (2n +2)! 5 ney! 
<1 (2k+2)! S4(2k+D! 


. A sequence of 2x 2 matrices {M,,} is defined as follows M,, = 


then lim det. (M,) = 7—-e /. Find A. 


noo 
> > > SO > > SF > > 25> 
. Let | a|=1,| b|=1 and | a+ b |= V3. If ¢ be a vector such that c = a+ 2b —-3(ax b) and 


> 3S > 
p=|(ax b)x ce], then find[ p”]. (where [ ] represents greatest integer function). 


MathsBySuhag.con 
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» fet, are > 9 > 3 ain aie. 
9. Let r =(ax b)sinx +(bx e) cosy + 2e x a), where a, b, ¢ are non-zero and non-coplanar 


> > > 3 4 
vectors. If r is orthogonal to a + b + ¢, then find the minimum value of = (x? + y?), 
T 


10. The plane denoted by], : 4x+7y + 42 + 81 = Ois rotated through a right angle about its line 


of intersection with the plane IT, : 5x+ 3y + 10z = 25. If the plane in its new position be 
denoted by]], and the distance of this plane from the origin is ./53 k where k € N, then find k. 


11. ABCD is a regular tetrahedron, A is the origin and B lies on x-axis. ABC lies in the xy-plane 


> 
| AB |= 2. Under these conditions, the number of possible tetrahedrons is : 


‘ > > 25 = 
12. A, B, C, Dare four points in the space and satisfy] AB |= 3,| BC |=7,|CD|=11land| DA |=9. 


> 5 
Then find the value of AC - BD. 


13. Let OABC be a regular tetrahedron of edge length unity. Its volume be V and 6V = Pp / q where 


p and q are relatively prime. The find the value of (p + q): 


> > > > > > > dint 
14. If a and bare non zero, non collinear vectors and a, = Xa +3b; b, =2a+Ab;¢, =a+b. 


Find the sum of all possible real values of so that points A,, B,,C, whose position vectors are 
> 39> 3S 
a,, b,, cq respectively are collinear is equal to . 


15. Let P and Q are two points on curve y = log, [x-3]+ log, V4x? -4x +1 and P is also on 
2 
x* + y =10. Q lies inside the given circle such that its abscissa is integer. Find the smallest 


> > 
possible value of OP -OQ where ‘O’ being origin. 


Ea > 
16. In above problem find the largest possible value of | PQ |. 


17. Ifa,b,c,Lmn € R —{0} such that al + bm + cn = 0, bl + cm+an =0,cl+am+bn =0. Ifa, b, c 


are distinct and f(x) = ax? + bx? + cx + 2. Find f(1): 


> 3 
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18. Let p and v are unit vectors and q is vector such that p x v + uw = mand wx p = v. The find 


73D 
the value of[u v ol. 
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